DOCOHENT BESDHE 



ED 092 511 

AUTHOR 
TITLE 



INSTITUTION 

SPONS AGENCY 
PUB DATE 
CONTRACT 
NOTE 



95 



SP 008 100 



Gropper, George 

A Technology for Developing Instructional Materials. 
Vol, 3, Handbook, Part I, Develop Instructional 
Materials . 

American Institutes for Research in the Behavioral 
Sciences, Pittsburgh, Pa, 

Office of Education (DHEW), Washington, D.C. 
Bar 73 

OEC-0-70-a776 (520) 

133p.; For related docuoients, see SP 008 090-099 and 
101-104 



EDRS PRICE 
DESCI.IPTORS 



MF-$0,75 HC-$6.60 PLUS POSTAGE 

♦Assignments; *Developmen t; Educational Development; 
Educational Research; ♦Guides ; ♦Instructional 
Materials ; Manuals; Personnel; Research and 
Instruction Units 



ABSTRACT 
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Plan the size and order of 
learning units 



1. 1.1 



SUB-STEPS 



Estimate how many parts of the 
criterion behavior can be 
effectively practi ced at the 
same ti^e 



I.l, 



Plan the order in which parts 
of the criterion behavior will 
be practiced 
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Prepare instructional materials 
or procedures 



1*3 



Pre pa re i ns t ruct i ona 1 mater i a 1 s 
1.2.1 procedures for each 

sub-criterion behavior 



1.2.2 



Prepare Instructional materials 
or procedures integrating all 
sub-criterion behaviors that 
make up the criterion behavior 



STEP 1 , 1 



Plan the size and order of learning units. 



1. 1.1 



Estimate how many ports of the criterion bv?havior can be effectively 
practiced at the same time. 



1.1.2 



Plan the order in which parts of the criterion behavior will be 
practiced . 
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STEP 1 I.l 


OVERVIEW 


INPUT 






ACTION 




OUTPUT 




Evaluation of 
difficulty involved 

in learning 
the criterion behavior 


► 


Estimate the size of 
learning units and 
the order in which 
they will be used 




Plans for 
sequencing practice 

of portions of 
criterion behavior 
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1. 1.1 



Reaulta of: 

-Letjrning «Aftlyaia cn aet of 

A.5(^) or (11) foTB* 

-Coipetency on tet 

of A.5(J») or (11) for»» 



of • OTe on 
FORM Q.ii: ) 



IJ.2 



Decision made about 
how much to be 
practiced at the 
same time 

prior sequencing 
decisions in TASK G 



Review Bind estimate 
hov muc^. of the 
criterion behavior 
the learner 
has to practice 
separately 



ii 



Decide on the 
order in which 
parts of the 
criterion behavior 
will be practiced 



DECISION and PLAN 

-What will be practiced 
separately 

*What will be practiced 

in combination with 

other parts of a44 
criterion behavior 



DCCISIOI 
•bout IKc order In vtilch: 

-CoMponant akllli will b« 
••Rtlf tlT* to • »fhol« 
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STEP I.l 



PAGE INDEX 



CRITERIA FOR 

IDENTIFYING INPUTS ACTION TO Bt TAKEN STANDARD FOR OUTF-UTS F'iRMS 10 USE 



1. 1.1 



• t {b« %mm t )«« 

t>m**»v'<"- . . 1 1- :5 
•UkTMlI 

InfOnMt 1 o«« to 
r«vl«» to 
d«t«r«i'>a 1 i 

o' 1««rf»(n^ 


-MATRIX: 
Oetcrmi n i ng how 
much can be 
practiced at the 
same tin^ , . . 21 


-MATRIX: Adequacy 
of estimates of 
s i ze of pract \ ce 


SUMMARY OF 
PROCEDURES . . 22 




'MATRIX: Possible 

sequenCiSS to 

use . . . 27-35 
'MATRIX: 

Information to 


-MATRIX: 
De termi n i ng the 
order in which 
parts of 

cr i ter i on behav i or 
aro to be 

prccticed ... 39 


-MATRIX: Adequacy 
of sequenc i ng 
deci sions ... ^1 


SUMMARY OF 
PROCEDURES . . kO 
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BACKGROUND INFORMATION 
FOR ENTIRE STEP 1.1 
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Differences between sequencing 
decisions made here and those 
mAH#» in TA5K C 
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Differences between scope of plans 
made In TASK G and those made in 
TASK I 


7 
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DIFFERENCES BETWEEN SEQUENCING DECISIONS MADE 
IN TASK "C" AND THOSE MADE IN STEP "Kl" 



WHERE 
DECISIONS 
ARE MADE 


Sequencing decisions made in 
TASK C 


Sequencing decisions made in 
STEP I.l 


CRITERIA 


Decx8icm8 are made about 
the sequence in which: 

* Separate critei*ian behaviora^ 
will be practiced 


Decisions are nadc^ about 
the sequence in uhich: 

^Sub-STEPS vithin EACH criterion 
behavior will be practiced 
AND 

^Skills concerning the following 
ccrnponente within EACH sub-STEP 
wi 1 1 be practiced : 

ACTIONS 
OUTPUTS 



EXAMPLES 




e.g., Sequencing three criterion 
behaviors to be practiced 

ThcAt cuit thxtt CAitoA^ion 
bdia\flo\6, one conccArvcnfl each 

A ^fjqutnoinq dtcuion made, in 
TKSK C conceAn6 tixt ondoA In oohlch 
to 6chtdutt p^acticz conceAnlnQ 
tach oi tilt thfitt dliiCAQ,nt 
dUxAh^ Oft tQ,\jWi 



e.g., sequencing skills involving 

components with one 
criterion behavior 

'ThoAQ, >c6 one cJuXviion be,havio^ 
involving one class oi le^vcAS 

'Tuoo tupts ofi 6zquMciy*gi decisions 
have, to be made'- 

••In i/ohat oideA skculd the 
Siib-STIPS making up the chain 
that is involved in the 
cAi^eAion behavion. be practiced 

••Fo^ each sub-STEP uoithin the 
chain, u)hat oKdeA should 
practice 0^ di^cniriinations Md 
geneAolizations xegoAding 
OUTPUTS and xejQaAding INPUTS be 
made; and voheAe in the sequence 
should assooioXions beti/oeen 
INPUTS and ACTIOWS be made 



LI 

IDENTIFICATION 
MATRIX 



DIFFERENCES BETWEEN SCOPE OF DECISIONS 
MADE IN ''G" AND IN TASK 'T' 



WHERE 
DECISIONS 
ARE MADE 



Scope of decisions rrvadc 
IN TASK G 



Scope of decisions made 
IN TASK I 



CRITERIA 



-A strategy decision coyiccmiyii 
tkn practice prO(zrcssion to be 
used is nade coyiccvnirui: 

'•The predo'^Sriant Learning 
prohla^a involved in the entire 
chain ttiat nakec up the 
criterion behavior 



^Scquenciyza dccisionj 
AND 

-Dccicionn about Jicedcd 
inniructio?ial materials are made: 

**Fov EACH sub^STEP in tJie chain; 
i.e., each suh-STEP has to be 
practiced (end learned) 

-Decisions about this type of 
praatzcc a ve m a>'Z e u^i- thin the 
framework decided on in TASK "C" 




EXAMPLES 



FRir 



e,g,, criterion behavior consists 

of a chain containing 
\U sub-STEP S 

In TASK "G*': 

'Tfic p\(idoninant Ica^inaiq fy^ioblmi^ 
hav^ been ^^danti^^-i^d 

'?AogK{!Jition{6] havd been delected 
and dojiigncd to dtat v:ith tiiL^ 
pAQAo^r\incmt pxobicjn 



e.g., ho\y to deal with sub^STEP #8 
in ihc chain 



HcAC In TASK "I": 

- Eadi 6ab-STEP aji tixz total chain 
/ia6 'to be practiced 

'Watf6 0|5 dcaZing wttJi tJie toMAninq 
problmt> involved in eadi 6ub-STEP 
have to be dcal.t i'^itJi--e.{i, , have 
to deal v:Ltji n, ^9, ^10, cXc. 

'The methods selected ^hoald iiX 
in ioiJJi the gene^at i^tAai,ec\iQJ> 
heXecXed 



PREVIEV/ OF THE NEXT SubSTEP 



1 

YOUR ♦'RODUCT 


A plan dcscribina hcv much of the criterion behavior 
will be practiced at '^ho sane tine: ranging fron a 

to the entire criterion behavior ftJic largest poseible 

GTiOlCnt)^ 


WHAT YOU WILL 
WORK FROM 


(1) Results of analyses conducted In earlier TASKS: 

learning analyses 
conpetency analyses 


WHAT YOU WILL 
DO 


(1) Review the results of analyses 

(2) Estimate which parts of the criterion behavior 
must be practiced separately and which parts can 
be practiced toncther in order for learning to be 
both effective and efficient. 


FORMS -U WILL 
USE 


None 
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DESCRIPTION OFSub-STEP IJJ 





INPUT 




ACTION 




OUTPUT 




Retxxltt of: 

-I^&rnin^ aaftlrtit on met of 

A.5(U) or (11) formj 

-Competency aaalytit on set 

of A.5(^) or (11) form* 

-Suaaary of above on 

rOBM 0.1(1) 


^ 


Review and estimate 
how much of the 
criterion behavior 
the learner 
has to practice 
separately 

ii 




DECISION and PLAN 

-What will be practiced 
separately 

-What will be practiced 
in combination with 
other parts of 
criterion behavior iii 






► 



Job Aid Contents 



CRITERIA FOR 
IDENTIFYING INPUTS 



ACTION TO BE TAKEN STANDARD FOR OUTPUTS 



FORMS TO USE 



-MATRIX: Practice 

at the same tJme 

i nvol V I ng 

different amounts 

of cri terion 

behavior . . . 11-18 
-MATRIX: 

Information to 

review to 

determine size 

of learning 

unit 20 



•MATRIX: 
Oetermf ning 
how much can be 
practiced at the 
same time • • . 21 



-MATRIX: Adequacy 
of estimates of 
size of practice 
units 23 



SUMMARY OF 
PROCEDURES 



22 



Required Materials 



COMPLETED MATERIALS 

STEP 


COMPLETED FORMS 

STEP 


BLANK FORMS 






Set of FORMS A.5(^) 
or (11) and G.l(l) 
fcarried forward from) 


H,2,2 
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Sub- STEP IJ J 



INPUT 



Results of: 

'Learning aatlyiii on let of 

A.5(U) or (U) formi 

•^oMpeteney analyaia on aet 

Of A,^{k) or (11) forms 

'Sunary of abore on 

FORM G.l(l) 

1 



JOB DIAGRAM 

ACTION 

Review and estimate 
how much of the 
criterion behavior 

the learner 
has to practice 
separately 

ii 



OUTPUT 

DECISION and PLAN 

-What will be practiced 
separately 

-What will be practiced 
in combination with 
other parts of 
criterion behavior ... 



W| thin a sub-STEP: 

-One or more component 
ski 1 Is qui te di f f Icul t 
to learn 

AND/OR 

■Transfer a problem 



I .a 



■Plan to provide 
practice separately 
for ski I Is di f f icul t 
to learn 



i i .a 



PLANS 

■For the largest 
combination of 
component ski I Is 
within a sub-STEP , 
it is possible to 
practice at once 



Within a sub-STEP: 

-One or more component 
ski 1 1 s moderate ly 
difficult to learn 

AND /OR 
-Transfer NOT a problem 



i .b 



•Plan to provide 
practice of an intact 
sub-SVEP 



i .b 



For the practice of 
an entire sub-STEP 



iii.b 



ERJC- 



-It is relatively easy 
to learn a series 
(two or more) of 
intact sub-STEPS 



■Plan to provide 
practice of a series 
of intact sub-STEPS 
(whi ch fol low one 
another) 



ii .c 



-For a series of 
sub-STEPS 



Hi. 



BACKGROUND INFORMATION 





page 


What Is meant by "how much" 
should be practiced at the same 
t ime 


12^ 13 


Priorities in determining how much 
should be practiced at the same 
time 


15 


ExaiT^ples of variations in how much 
may be practiced at the same time 


16, 17 


Determining when conditions permit 
more of criterion behavior to be 
practiced at the same time 


18 
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IDENTIFICATION 
MATRIX 



DECISIONS WHICH HAVE TO BE MADE ABOUT HOW MUCH 
SHOULD BE PRACTICED AT THE SAHE TIME 



TYPES OF 
UNIT-OF-PRACTICE 
DECISIONS 



CRITERIA 



How much of the 

TOTAL CHAIN 

should be practiced 
at the same time 



'A decision has to be made about 
how mcmif of the sub-STEPS in a 
chain can be effectively 
practiced at the same time 

'The possibilities are: 

••None (e.g*j when the component 
skills within sub-STEPS are 
c.fficult and have to be 
treated separately , see 
right-hand column) 

• •One or more 

••All 



How many of the 

COMPONENT SKILLS 
wtthin a sub-STEP 

should be practiced 
at the same time 



-A decision has to be made about 
how many of the component skills 
can be effectively practiced 
at the same time 

'The possibilities are: 

• •One at a time 

•*Two or more at a time 

**All at the same time 

'The ccrrponcnt skills 
(dia criminations^ generalizations ^ 
and associations) are therefore 
practiced: 

* •Individually 

•*In combination, OR 

• •Altogether 





e.g. , 


how many of these sub-STEPS 
can be practiced at the 
same time 




e.q. , how many of the component 
skills can be practiced 
at the same time 


EXAMPLES 










r 

1 




J 


















! 


















I 


i . ' ...o-ii 












^ 1 


L - , .. 1 


1 
















1 
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1. 1.1 



EXAMPLES ILLUSTRATING WHAT "PRACTICE AT THE SAME TIME'* MEANS 



EXAMPLES 





Practice of the WHOLE 
at the same time 


Practice only of PARTS 
at the same time 


For 
Sub-STEPS 
in a CHAIN 


e.g., threading a film projector 


e.g., threading a film projector 


W<.th tht aid oi a dcagXcun, tht 

opQAotion tj-tom btginrUng to znd 
(^.e., thz comptztz opeAotion oA, 
all 6ub'STEPS Aub-Aufa-STEPS 
o^e pA^cXcced at thz 4ame tarn] 


Tht Ita/intA p^acticts tht various 
Sub'STEPS oi tht thAtading 
optxaXion in i^otation—oioau f^Kom 
tht p^actcct oi othtK Sub-STEVS. 
ToK txamplt, ht maif pnactLct just 
maktYig a loop, ok ht mauf just 
pKactict inseAting tht iiim onto 
tht spxocktts, [Substqutntl.f, 
ht pxacticte^ tht othtA Sub-STEPS, 
and, tvtntuatltf, tht tntixt 
opeAotion] 


For 

COMPONENT SKILLS 
wi thi n a 
Sub-STEP 


e.g., using present tense verbs 
with singular and plural 
nouns 


e.g., using present tense verbs 
with singular and plural 
nouns 


'iiJith tht aid oi a dixigKam, tht 
lejxAnzA p^actictt using thz 
coAAect ionm tht vtnb 
appxopKA^att to tht noun in tht 
6 tnttnct 

'At one and tht 6(mt tmt ht is 
practicing dtiiCAijrUjviting btt^ttn 
oohat i6 singular and ptukal, 
gtntroLLzing actoss tach o^ thti^t 
too dasst^, and associating tht 
ni^ht ^o^m oj5 tht ve/ib voith tach 


'P^oA to dit ktnd ofi puctict 
dti>cAibtd at tht Itit lin ujhixih 
tht ItoAntA aie6 both tht noun 
and a ucAb in his Stnttnct) , ht 
may bt AtquXAtd to tngaqt in 
pKactict ofi component skills: 

• •He maif bt givtn stpoAott 
pKactict in discAoninating 
btt^ttn ujhat is a singuloA 
noun and uohat is a pluAal noun 
[i/^jithoat using a vtAb at this 
timt] 



IJ.l 

DECISION 
MATRIX 



PRIORITIES WHEN DECIDING HOW MUCH 
SHOULD BE PRACTICED AT THE' SAME TIME 



PRIORITIES 


FIRST 
(whenever possible) 


SECOND 


THIRD 




For practice of COhfPONENT SKILLS 
within a aub-STEP 


ACTION 
TO TAKE 


-Provide practice that 
deals with all the 
ekills at the same 
time 

-Provide assistance 
(when necessary) to 
make it possible 


-Provide practice that 
deals with as many of 
the skills that the 
student can handle 
with assistance 


-Provide practice that 
deals with skills one 
at a time 




For practice of sub-STEPS 
within a total chain 






-Provide practice that 
deals with all the 
sub-STEPS at the same 
tine 

-Provide assistance 
(when necessary) to 
make it possible 


-Provide practice that 
deals with as many of 
the sub-STEPS that the 
student can handle 
with assistance 


-Provide practice that 
deals with sub-STEPS 
one at a time 



RATIONALE 
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-The efficiency of 
learning is increased 
by having the student 
attempt as much as 
he is capable of at 
the same time 



'I /l5 



-When the component 
ski 1 1 s are d i f f i cul t , 
they may have to be 
deal t wi th one at a 

t ime 



EXAMPLES 



EXAMPLES ILLUSTRATING VARIATIONS IN HOW MUCH MIGHT BE PRACTICED 
AT THE SAME TIME (ON THIS PAGE AND ON OPPOSITE PAGE) 



erJc 



Sub-STEP 
1 



Sub-STEP 
2 



Sub-STEP 



-J , L. 



y 



! 



J 
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EXAMPLES ILLUSTRATING VARIATIONS IN HOW MUCH MIGHT BE PRACTICED 
1. 1.1 AT THE SAME TIME (ON THIS PAGE AND ON OPPOSITE PAGE) 



EXAMPLES 



COMPARISON 


The MAXIMUM EFFICIENCY 
which is possible 

-^iiiXh tJiz cud OjJ a modtt danon&tAJi' 
tion thz tzoAnVi p^acUce^ att 
thAtz 4ab-S7TPS U , 2, and }] in 


The MINIMUM EFFICIENCY 
which IS possible 

-Ewen i^iXh aid&, the tea/ine.'L has 
to practice each and eveAi4 
cj^rrpontnt tk/Jit ^epaxatetu* 
io\ Sab'STEP J, ^OK Sab-STEP 1, 
and ioK Sab-STEP 3 


COMPARISON 

n 


GREATER EFFICIENCY 

-TWo 0(5 thz thKzz tub-STlPS au^ be 
p^cticzd at t/ie 6amz timt 


LESSER EFFICIENCY 

-OntiJi one of^ the 6ub-STEPS can 6e 
piac^ced at the 6ame time 


COMPARISON 
#3 


GREATER EFFICIENCY 

-Onz oi the ^ub-STEPS can be 
pnjxcjUczd in iX^ entiACtif 


LESSER EFFICIENCY 

-Onlu one ok two cjjmponent 6kXZt& 
uoitkin that ^ub-STEP can be 
practiced at the 6ame time 


COMPARISON 


GREATER EFFICIENCY 

-TfiAee 0(5 the component 6kitL& 
mXhin a ^ub-STEP can be 
pHjacXiced at the ^ame tune 


LESSER EFFICIENCY 

-Each oi the component ^kJJUU 
voiXhin the 4a/ne 6ub''STEP fiOA to 
be pAJicticed ^epoAoteJUj 
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IDENTIFICATION 
MATRIX 



IDENTIF(CATION OF CONDITIONS WHICH PERMIT 
MORE OF THE CRITERION BEHAVIOR TO BE PRACTICED AT THE SAME TIME 



HOW MUCH 
CAN BE 


A LARGER part 
of the criterion behavior 


A LESSER part 
of the cr'terlon behavior 


PRACTICED 


can be practiced at the same time 
when : 


can be practiced at the same time 
when : 




-Jlze skille involved are 
r.^,latively easy to team 


-The skille involved are 
relatively difficult to learn 


CRITERIA 


^When there ia difficulty in 
learning the skille, assistance 

/» /TM hi O * ) T* 12 A A 1 1 Jl 1 /•Jl ^ V 7 7 

permte the practice of: 


-When there is difficulty in 
teaming the skills, providing 
naaifttnyif'^ Vp inswf'fi^ipnt tn the 
task of creating practice of: 




**A number of component skills 
within a sub-STEP to he 
learned at the sane tine; OR 


**A number of component skills 
within a sub-STEP to be 
learned at the sane tine; OR 




• *A number of aub-STEPS within 
the total ch2in tv be le.zrnt^: 
at the sane tine 


rtumber of suh-STEPS within 
the total chain to be learned 
at the same time 



e.g. f 

-With the, aid a diagxam, tht 
EXAMPLES 6tudtnt can pfuxxiticz OAd tzoAn 

tkt pxoptx htqutnct oi ttzpi^ to 
(^ottM in tlmtcuUng a iHm 
pfiOjtcXoK; it iA mntc^hcJitJi to 
pAjOvide. pKactict ioK each the, 
6tje,p6 hepoKoteJbJi (ox iox the 
component ^kilJU u)<tkin ani^ 6tep) 
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'The student pitct >cA liketM to 
xequiAz hepoAjote, practice f^ox 
component AkitU ox {^ox 4afa-STEPS 
in the landing opeAotion 



JOB PROCEDURES 





page 


Information to review to determine 
the ease or difficulty of what has 
to be learned 


20 


Determining how much can be 
practiced at the sarr^ time 


21 


SUMMARY OF PROCEDURES 


22 


Adequacy of determination of 
how much can be practiced at the 
same time 


23 
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IDENTIFICATION 
MATRIX 



THREE INFORMATION SOURCES TO REVIEW IN DETERMINING HOW MUCH 
OF CRITERION BEHAVIOR CAN BE PRACTICED AT THE SAME TIMf AND HOW MUCH 
(WHAT) WILL HAVE TO BE PRACTICED SEPARATELY 



SOURCE OF 
(NFORKATION 



CRITERIA 



1 

Resul ts of 
LEARNING ANALYSIS 
on separate 
^.S[^) FORMS 
for each sub-STEP 
in the total chain 



For EACH eub-STEP 

'The rating of the 
difficulty of lecaming 
each corrponent skill 
in the suh-STEP by 
the source of the 
difficulty 

--High difficulty . 

• • Median diffi cu I ty 

difficult:^ 



Results of 
COMPETENCY ANALYSIS 
(PERFORMANCE) 
on separate 
A.5(^) FORMS 
for each sub-STEP 
In the total chain 



For EACH sub-STEP 

-Identification of the 
performance require- 
ments for INPUTS and 
ACTIONS 

* ^RECALL 

• * TRANSFER 



Summary of 
LEARNING AND 
PERFORMANCE analyses 
on FORM G.KO 
for ent i re chai n 



For ALL 8\4b-STEPS 

* Identification of 
those euh-STEPS in 
the chain iKth high 
difficulty learning 
problems 

--Identification of 
those sub-STEPS in 
the chain with 
transfer requirements 



FORM A.5(^) 



FORM G.l (1) 



.-I 



FORMS 



ERIC 



20 



]".-T7rr]7 

tt ft t [H^ * ^ ^ ■ ^'H' 

i ; ■ : ' 1 i i ; ■ ; , . I : 

!! i I i : : i 1 . ! I , I iTl I I 









T T T J f 








; . . 1 i 1 1 1 i 








1 [ ; 
i i ] 


' I i i i i 





1. 1.1 

DECISION 
MATRIX 



DETERMINING HOW MUCH CAN BE PRACTICED AT THE SAME 



TIME* 



CONDITIONS 



ACTION 
TO TAKE 



It is estimated that : 

-The dif f Icul ty of 
learning one or more 
component skills 
within a sub-STEP is 
quite HIGH; AND/OK 



-Transfer 
p rob I em 



is a major 



•Create separate 
practice opportunities 
for each of the 
Qomponent akills 
uithin the aub-STFP 
that are difficult 

'Coribine practice for 
the remaining 
cartponent akille which 
are not difficult 

'Provide assistance 
which makes it 
possible to combine 
as much as possible 



It is es t imated that : 

-The difficulty of 
learning one or more 
component ski I Is 
within a sub-STEP is 
moderately LOW; AND/OR 

-Transfer is NOT a 
major proble.n 



•Create an opportunity 
in which the learner 
can practice the 
entire sub-STTP (thus, 
NOT providing separate 
practice for the 
component skills) 



It Is est imated that : 

-The difficulty of 
learning a succession 
of intact or whole 
sub-STEPS is 
relatively LOW; AND/OR 

-Transfer is NOT a 
major problem 



'Create an opportunity 
in which the learner 
can practice two or 
more sub-STEPS in 
sequence ( thus , NOT 
providing separate 
practice for each 
sub-STEP) 



*i^Always overestimate how much can be combined; during tryout of materials (See TASK J), 
the overestimate can be identified and corrected. An underestimate cannot be 
identified. You'll never know how much the learner could have done. 



EXAMPLE:* 

simr 



e.g. , 

-A4Aumc the, dcvelopcA 
QjbtijnaXeA that toich 
opoAOt^ion oi tonq 
di^Aj^ion ivoi Yaffil' 
C4.eiUL4 di^icjuJit tc 
xcqoAJit pnjdcticc, of, 
the compoAC^nt ^k^itts 
thax [indoAtit aX 

-P^acXcce mjiqkt be. 
pKo\)4^dtd: 

• • Vi^ cAAjni,n(itAj\.c\ 
betu)ten divAJ^oK/i 
contobirvinq voAUA^ng 
numbeA arUXJi 
{i.e.. , urujU, te,n&, 
kundAed& ) 
PLUS 

bctu:e.en 6ic ^izc of 
divlden.h int£) 
i'jiuai div-LiiOrii idti 
and i^UIl not qo, 
etc. 



e.g. , 

-AAAome the. de.vtlopeA 
eJbtAjnaZed that. eAch 
opeJiCutLon uxu not 6o 
difficult 06 to 
xexiuiAe. practice of 
compone.nt Akll^A 
[i.e.. , d>i6c^uyrUjiat>ioru, 
ge,neAaJLiz(ition& , o^ 
cu^ooicution/i] 

"P^acXi^ce. mijc\kt be 
pKovide.d foK zdch 
u)kole. opeAotlon- 

••e..g., e^tanaXing tJxe 
numbeA of an>it6 into 
u)hich tlic divi^oK 
go 



e.g. , 

-^Aume. the. de.vcljope.K 
eJbtin\aXe.d that a 
hexie^Qf opeAjiitionA 
could be, pKac,tice.d at 
the. home tire [p^e.- 
ce.de.d bu a dejnon^t'ui' 
txon] 

-Practice, might be. 
pxovide.d fo\ tA)o OK 
moKe. u)hole opcAatiorJ^* 

**e..g., ej^timatUng the. 
nimbeA of uyUXm into 
ujftich the divi>^oK 
Mill go 

PLUS 

••Actaa^lM dividing 
into the. fiA6t iOQ^h 
(i.e..^ 51 into 93! 



*The same example is used in each of the three columns; thus, it shows how the 
^ „ong division problem would be handled if different developers estimated the 
£[^Ci^^«cuUy of the learning problem differently. 



21 



ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN PLANNING 
I.U HOW MUCH OF CRITERION BEHAVIOR CAN BE PRACTICED AT THE SAME TIME 



#1 

REVIEW 
results of 

LEARNING APiALYSES 
on the set of 
FORMS A.5(^) for 
the entire chain 

COMPETENCY 
ANALYSES on the 
set of FORM*" 
A.5(^) for the 
en 1 1 re cha in 

SUMMARY of the 
above two analyses 
for all sub-STEPS 
on a single 
FORM G.I (I) 



n 



IDENTIFY 

Level of difficulty 
estimated for 
learning problems 

Amount of transfer 
i nvol ved 



#3 





DECIDE 




whether to 


a. 


Provide practice 




opportunities for 




separate or 




combined component 




ski 1 Is within a 




sub-STEP 




OR 


b. 


Provide practice 




for a whole 




sub-STEP at the 




same time 




OR 


c. 


Provide practice 




for two or more 




sub-STEPS which 




follow one another 




in sequence 



FORM A.5(^) 



FORM G.l(l) 




to2o 



















... j ♦ 1 4 4-..- 

. . ; . i i i 


4 > > * -t V .. 


— - 




i M ! M 
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1.1.1 

STANDARDS 
MATRIX 



CRITERIA FOR IDENTIFYING THE ADEQUACY OF ESTIMATES 
OF HOW MUCH CAN BE PRACTICED AT THE SAME TIME 



PROPERTIES 



RELEVANCE 



COMPLETENESS 



tMPACT ON 
EFFICIENCY 
OF INSTRUCTION 



CRITERIA 



'Estinatcs of hoD much 
can he practiced at 
the sane tine are 
based on data 

'•Learning analysis 

' 'Conpetency analysis 

'Estimates arc based 
on the evaluation of 
the level of 
difficultly involved 
in learning pM^ts of 
the criterion behavior 

••The more difficult 
the learning problem^ 
the smaller the 
anount of the 
criterion behavior 
that can be 
practiced at the 
same time 



' Each sub^STEP in the 
total chain making up 
the criterion behavior 
t-S * 

• 'Reviewed for 

learning difficnity, 
AND THEN 
' •Considered for: 

/Practice of its 
component skills 

/Practice by itself 
in its entirety 

/Practice in 
combination with 
other intact 
sub'STEPS 



'Decisions of how much 
cwi be practiced are 
better OVERE STIMATED 
in the interest of 
efficiency 

'Consequences of 
overestination are 
later easily 
overturned dui^ing 
try out of 
instructional 
materials (See TASK J, 



ERIC 
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PREVIEW OF THE NEXT SubSTEP 



YOUR PRODUCT 


A decision about the order in which -practice will 
occur for: 

mmm QQ.Cn COf^pOrTGrTV BKl^Lu U^ufluTl Q OluJOluL 

• •^ each SubSTEF makiyig up the criterion behavior 


WHAT YOU WILL 
WORK FROM 


(I) Plans about how much of the criterion behavior 
will be practiced at the same time. 

f9\ Sequencinq decisions made earlier In TASK G, 


WHAT YOU WILL 
DO 


(I) Decide on the order In which the parts of the 
criterion behavior v/Ml be practiced. 


FORMS YOU WILL 
USE 


None 



ERLC 



INPUT 



DESCRIPTION OF Sub-STEP 



LK2 



Decision made about 
how much to be 
practiced at the 
same time 
+ 

prior sequencing 
decisions in TASK G 



ACTION 



iv 



Decide on the 
order in which 
parts of the 
criterion behavior 
will be practiced 



OUTruT 



DtCISIOV 
about th« ordtr In vhlch: 

-Ccipontnt tklllt vlll b* 
practiced: 

'•FelatlTe to one another 

**RclatlTe to a wtiol* 
3ub-ST!T 

-A aerl«a of 8ub-STEPS 
wUl b« practiced 



Vi 



Job Aid Contents 
ACTION TO BE TAKEN STANDARD FOR OUTPUTS 



CRITERIA FOR 
tOENTIFYING INPUTS 

-MATRIX: 

possible sequences 

to use . . . 27*35 
-MATRIX: 

Informat ion 

to review ... 38 



-MATRIX: 
Determining the 
order In which 
parts of 

criterion behavior 
are to be 

practiced ... 39 



-MATRIX: Adequacy 
of sequencing 
decisions . . . ^1 



FORMS TO USE 



SUMMARY OF 
PROCEDURES . . . kO 



Required Materials 



COMPLETED MATERIALS 

STEP 


COMPLETED FORMS 

STEP 


BLANK FOR^S 


Decision about scope 
of practice 


I.KI 


Decision about order 
of practice 


G.2.1 























































o 
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Sub- STEP 1.1.2 



JOB DIAGRAM 



INPUT 



Decision made about 
hov much to be 
practiced at the 
same time 
+ 

prior sequencing 
decisions in TASK G 



iv 



ACTION 



Decide on the 
order in which 
parts of the 
criterion behavior 
will be practiced 



OUTPUT 



DECISIOII 
•bout th« order In vhlch: 

>C(Mpan«nt •kill* will b« 
pr«ctlc%d: 

**Rel«.tlTe to one wiother 

**Rcl«tlTe to • vhol« 

Sub-STEP 

-A aerlea of Sub-STH^ 
vlll b« prmctlced 



vi 



Component ski 1 Is 
within a sub-TASK 
require separate 
pract I ce 



I v.a 



Plan order of 
practice of 
component sk M Is 



v.a 



Planned order of 
practice: 

OUTPUTS 



-Regard I ng: 
-Regarding : 
-Regarding: 
-Regarding : 

Regarding : 



INPUTS 

ACTIONS 

INPUTS and 
ACTIONS 



Whole 

sub-STEP 
V 



Li 



Component ski lis 
require practice: 

• In some but not al ! 
sub-STEPS in a chain 



lv,b 



Pl?n order of 
practice of 
component skM Is 
and of sub-STEPS 



v,b 



Planned order of 
practice: 

-Of component skills 
within a sub-STEP 
before practice of 
sub-STEP and before 
combination of sub-STEP 
with other sub-STEPS 

vl.bl 



Component ski 1 1 s 
require practice: 

In NO sub-STEPS 
in a chain 



iv,c 



Plan order of 
practice of 
entire sub-STEPS 



v,c 



Planned order of 
practice : 

■Sub-STEPS singly or 
In combination 

-In a forward or 
backward order 



vi ,c 
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BACKGROUND INFORMATION 





page 


Two types of sequencing decisions 
which have to be made 


25 


General recortmendat ions for 
sequencing of practice 


30. 31 


Two orders for sequencing the 
practice of sub-STEPS (forward 
and backward) 


32 


Determining when to use a forward 
or backward sequence 


33 


Practice decisions concerning both 
'•scope" and "order'' 


3A, 35 
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IDENTIFICATION 
MATRIX 



TVO TYPES OF SEQUENCING DECISIONS 
WHICH HAVE TO BE MADE 



TYPES OF 
SEQUENCING 
DECISIONS 



CRITERIA 



Decisions about 
order of practice 

of all the separate sub-STEPS 
In a chain 

(See pages 32 and 33) 



deciaion has to be made about 
the order in which each eub^STEP 
in the total chain should be 
practiced 

••Should practice begin with the 
first sub-STEP and proceed to 
the last sub^STEP? OR 

••Should practice begin with the 
last sub'STEP and work back to 
the first sub-STEP? 



Decision about 
order of practice 

of component skills 
within each sub-STEP 

(Ses pages 30 and 3 1 ) 



M decision has to be made about 
the order in which the corrponent 
skills within each sub^STEP should 
be practiced 

-In what order should the student 
practice : 

• •Discriminating and generalizing 
regarding INPUTS 

••Discriminating and generalizing 
regarding OUTPUTS 

Associating INPUTS and ACTIONS 

Generalizing about ACTIONS 



EXAMPLES 




e.g., in what order should 

sub-STEPS 1-5 be 
practiced 



I 
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e.g., what order should practice 
Involve: INPUTS, ACTIONS, 
OUTPUTS within each Sub-STEP 




M.2 
DECISION 
MATRIX 



GENERAL RECOMMENDATION OF ORDER IN WHICH STUDENTS 
SHOULD BE GIVEN PRACTICE IN COMPONENT SKILLS WITHIN A SINGLE SUB-STEP 

(ON THIS AND OPPOSITE PAGE) 



"ORDER*' 
PRIORITIES 


1 

FIRST type of practice 


2 

SECOND type of practice 


ACTION 
TO TAKE 


Condition: When students are 

not already able to 
discriminate between , 
or generalize across 
OUTPUTS 


Condition: When students are 

not a 1 ready able to 
discriminate between 
or genera Uze across 
INPUTS 




^Create practice: 
•'JHaoriminating between OUTPUTS 

• * tT^77SJ*aHzT.yi<j ne^t^fiRR OUTPUTS 


^Create practice: 
* 'Discriminating heU^een INPUTS 




i 
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RATIONALE 



-Students will be able to identify: 

••Correct vs. incorrect OUTPUTS 

••Acceptable vs. unacceptable 
OUTPUTS 

••Situations requiring them to: 
/Stop 

/Continue (to next sub-STEP) 

/Redo what they've done 

-The ability to make these 
identifications provides effective 
feedback when the student then 
goes on to practice taking 
ACTIONS that will produce the 
OUTPUT 
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-This type of practice precedes 
associating INPUTS and ACTIONS 
because the student cannot 
determine which ACTION goes with 
which I^PUT if he cannot tell 
the difference between INPUTS 



1.1.2 

DECISION 
MATRIX 



GENERAL RECOMMENDATION OF ORDER IN WHICH STUDENTS 
SHOULD BE GIVEN PRACTICE IN COMPONENT SKILLS WITHIN A SINGLE SU6-STEP 

(ON THIS AND OPPOSITE PAGE) 



"ORDER" 
PRIORITIES 


3 

THIRD type of practice 


k 

FOURTH type of practice 


ACTION 
TO TAKE 


Cond i t i on r When s t udents arc 

not already able to 
generalize across 
ACTIONS (and it is 
requi red) 


Conditions: When students cannot 
already associate 
INPUTS and ACTIONS 




--Create practice: 


-Create practice: 




' 'Gerieralizing across ACTIONS 


• -Associating INPUTS and ACTIONS 




AND/OE 






Condition: When students are 

not already able to 
discriminate between 
ACTIONS {and it is 
HifFir'iilf Yr\ Ho <inl 






--Create practice: 






""Dis criminating between ACTIONS 





RATIONALE 



ERIC 



•This type of practice precedes 
associating INPUTS and ACTIONS 
because the student cannot 
determine which ACTION goes with 
which INPUT if he cannot tell the 
difference between ACTIONS or see 
similarities among ACTIONS 



-All the elements involved- in the 
association are now correctly 
learned 
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I.K2 

IDEKTIFICATION 
MATRIX 



TWO POSSIBLE ORDERS FOR SEQUENCING THE PRACTICE OF SUB-STEPS 



SEQUENCE 
OF PRACTICE 
OF SUB-STEPS 



FORWARD 



BACKWARD 



CRITERIA 



-The learner starts practice with: 
-•TJic first sub-STEP in the chain 
OR 

• •A combination of the first 
sub-STEP and one or more 
subsequent sub- STEPS (depending 
on decision made in 1*1*1) 



'Tlie learner starts practice with: 
**The last sub-STEP in the chain 
OR 

**A combination of the last 
sub^STEP and one or more 
prior sub-STEPS (depending 
on decision made in 1*1.1) 



EXAMPLES 



ERIC- 



e.g. tJiz tejidicA tz(XAiu.ng to 
thkzad a iWn p^oj^cto^ 6taAti 
pKactltt bij pattinq tht fitdi 

ilbn on to the, p^ojzctoK, 
goe6 through IntoMizdlatt 
Koatinzii and andt toLth attadiing 
iUbn IzadcA to take-up 



e.g. tiiz ttadiQA ttoAnlng to 
tJixcad xt {^>iJbn pKOjtctOK htoKJU 
bv( Ita/inlng to attadi ^Itm leiodeA 
on to a takt-ap KzoJi, pKoazzd^ 
i.n a bad:i^^a/Ld o^dcA th^oagli 
intt^m^xtiato, KoatA,nQM and Q,ndl 
i^Ajth [what i,n pcA^oAjnancz i6 
actaattif the iVu^t nx)atuxt] 
patting tixe ^ee£ ^iXii iUsn on 
to the. pxojecXoK. 
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1.1.2 

DECISION 
MATRIX 



DETERHINING WHEN TO USE EITHER A FORWARD OR BACKWARD SEQUENCE* 



CONDITIONS 



During TASK '^G" 
a backward sequence 

HAS BEEN selected 



During TA?;K "G" 
a backward sequence 

has NOT been selected 



ACTION 
TO TAKE 



-Plan to implement the backward 
eequenoe for those Iccarning or 
perfomance probleme calling for 
them a me,, aa per recormenda- 
tione on FORM 0.2(2)) 



-Still consider the use of a 
backward order for: 

* 'Relatively long chains (of 
whcxtever type) — i.e., those 
that have many sub-STEPS 

''Chains whose primary learning 
problem involves remembering 
tfie sequence of sub-STEPS, 
i,e., '*Dhat comes next'* 

Consider a foruard ord^,r: 

"For relatively short chains 

"For chains whose primary 

learning problems concern other 
component skills (i.e., 
discriminations or generaliza- 
tions or associations within 
a sub-STEP) 



*There are no empirical data to date which unequivocally support a recommendation 
of a "backward" order. Although there are strong rational considerations supporting 
the use of backward chaining (See TASK G, page 106), its use is therefore considered 
opt lonal . 
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1.1.2 

DECISION 
MATRIX 



OETERHINING HOW TO HAKE DUAL DECISIONS 
ABOUT **SCOPE'* AND "ORDER" OF PRACTICE 



CONDITIONS 



ACTION 
TO TAKE 



Dec i s ion made in I.I.I 
that the practice of 

COHPONENT SKILLS 
within a sub-STEP 
is NECESSARY 



'Plan for practice to begin with 
component akills within the 

ONLY THEN 

'Plan practice of an entire 
sub-STFP (in either forward 
or backward order): 



'By itself 



OR 



••In ccnbination with other 
entire Bub-STEPS 



Dec is Ion made in 1. 1 . t 
that the practice of 

COHPONENT SKILLS 
vi'lthin a sub-STEP 
Is NOT necessary 



-i4t thp, etartt plcm for the 
practice of the entire eub-STEP: 



'By itself 



OR 



'•In combination with ether 
entire sub-STEPS 



EXAMPLES 



ERLC 



e.g. , 

Separate practice 
of discriminations 
ar.d generalizations 
Is necessary 



to 



'Schejdate. the. pn^ctice. OjJ 
di^cnAjTiinaution6 and 
geneAatizcLtAJ)n& ^vut 

-Then 4cA£xia£e pfiacZite. oi the. 
aitOie, 6ub-STEP 



3^ 



e.g. , 

Separate practice 
of discriminations 
and generalizations 
is NOT necessary 



'Schednte. the practice oi the. 
entvie tub-SJlP \joWioat anuf 
pfvioK pKacticc of\ compontnt 



1.1.2 

EXAMPLES 



EXAMPLES ILLUSTRATING SEQUENCING PRIORITIES 
BASED ON A VARIETY OF PRIOR "SCOPE" DECISIONS 



#1 



Sub-STEP I 



Sub-STEP 2 



Sub-STEP 3 



Component ski 11 
prac t ice 
is required 



Component skill 
pr act Ice 
Is required 



Component ski 1 1 
practice 
is required 



-If a forward order is to be used, the recommenc'ed sequence of 
practice is as follows: 

(/ ) PAActcce 

Sub-STEP *l 

12) Pfiacticc oi 
entile. 
Sab'STEP 



-If a backwa rd o rd c r is 
reversed ; i.e., pract I 
Sub-STEP 13, then the 
Sub-STEP 12, etc. 



1 3) Practice 

component 6kilt^ 
fo\ Sub'STEP 

(4) VKjOLCXJ^Ct oi 

entiAe 
Sub'STEP *2 

(5) Practice both of^ 
entire Sub-STEP 

and entAAe 
Sub-STEP *1 \U 

to be used, the above sequence is simply 
ce begins with the component skills of 
entire Sub-STEP ^3. the coiTtponent skills of 



(6) PKdcJJice oi 
Component ^kltU 
i{ox Sub-STEP *3 

(7) Pxactice o^ 
entJjLt 
Sub-STEP *3 

[i] Pxactice o<( all 
thxee, entixc 
6ub-STEPy-in 
sequence 



02 



Sub-STEP 1 



Sub-STEP 2 



Sub-STEP 3 



Entire sub-STEP 
can be practiced 
by itself 



Both Sub-STEPS 
02 and 0} 
can be practiced 
together 




1 J ) Pxactice Oj( 
entixc 
Sub-STIP ^1 



If a forward order Is to be used, the sequence would be as follows: 

i2) Pxactice entiAc 
Sub'STLPS ^2 and 
in ^equeYice 

(3) Pxactice of( all 
tkxee . entJjie 
4ub-S)EP5 ir\ 
sequence 
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Sub-STEP 1 



Sub-STEP 2 



Sub-STEP 3 



Entire sub-STEP 
can be practiced 
by itself 



Component skill 
prac t 1 ce 
is required 



Entire sub-STEP 
can be practiced 
by itself 



'If a backward order is to be used, the recommended sequence is as 
fol lows : 



(I ) Pxactice Of! 
^ntiA^ 
Sub-STIP »3 



(2) P^nctice Of( 

component Akilt& 
in Sub-STEP ^2 

(5; PxAclice o{ 
entire 
Sub-STEP *2 



(5) Pxjactice Of^ a/i 
thAee, entine 
Sub-STEPS, ^1, ^2, 
and *3, in 
sequence 



(4) 



Pxjactice oi 
entOie 

Sab-STEPS *2 
and *3 
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JOB PROCEDURES 





page 


Sources of information to review 


38 


Determining the order in which 
parts of the criterion behavior 
are to be practiced 


39 


SUMMARY OF PROCEDURES 




Adequacy of plans for sequence 
of practice 
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I.U2 
IDENTIFICATION 
MATRIX 



INFORMATION TO REVIEW AS A BASIS 
FOR PLANNiHG SEQUENCE OF PRACTICE 



SOURCES 



CRITERIA 



1 

Prior decisions 

about HOW HUCM 
should be practiced 
at the same time 



-Decisiona made in 
Sub^STEP 1.1.2 about 
whether: 

• •Corriponent ekilla 

within 8ub'S7EPS 
need to be practiced 
separate ly 

•M Bub'STEP can be 
practiced by itself 
in its entirety 

• •Tm or more 

Bub-STEPS can be 
practiced together 
(and in their 
entirety) 



Prior decisions 
about SEQUENCE 



'Deciaion made in 
Sub-STEP G.2.1 about: 

• •UaefulneBB of 
backDard chaining 
as a preparatory 
practice progression 
suitable for the 
learning problem 
at hand 



3 

Results of 
LEARNING and 
PERFORMANCE 
analyses 



-Types of learning or 
performance problems 
involved in learning 
criterion behavior: 

• •Sumarized on 

FORM GA(2) 
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OETERMSNING SEQUENCE OF PRACTICE OF COHPONENT SKILLS 
WITHIN SUB-STEPS AND OF A SERIES OF WHOLE SUB-STEPS 



CONDITIONS 


Decision made that 

component skM Is 
within a sub-STEP 

requ i re 
separate practice 


Decision made that 
component ski 1 Is 
requ I re 
separate practice 
for some, but not all, 
sub-STEPS In o chain 


Decision made that 
component ski Ms 
requ I re 
NO separate practice 
for any sub-STEP 
in the chain 


ACTION 
TO TAKE 


-Plan to provide 
opportunities for 
practice of component 
ekille FIRST 

•*The order in which 

practiced is as 
follows: 

/Re: OUTPUTS 
/Re: ISPUTS 
/Re: ACTIONS 
/Re: INPUTS and 
ACTIONS 

"Then, plan to provide 
for practice of the 
entire suh^STEP 
SECOND 


-Alvaye require 
practice concerning a 
eub^STEP (whether of 
component skills or 
of the whole 
sub-STEPS) in a 
systematic: forward 
or backward order 

-Before combinirtg the 
practice of adjacent 
sub'-STEPS always 
provide prior practice 
of component skills 
if any of the &ub^ 
STEPS to be combined 
require it 


"Plan to provide 
practice in a forward 
or backward order of 
the intact sub-STEPS-- 
either singly or in 
combination (as 
decided on in 
Sub-STEP 1. 1.1) 

-Decision about 
forward or bac-jjard 
order is baaed on 
decision made in 
Sub-STEP a. 2.1 and on 
evaluation of nature 
of learning problem 



o 
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1.1,2 



ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN PLANNING THE SEQUENCE 
IN WHICH PARTS OK THE CRITERION BEHAVIOR WILL BE PRACTICED 



#1 


n 


REVIEW 




DECIDE 


a. Decisions about how m:jch 




a. On the order of practice 


can be practiced at the 




of component skills 


same time (Sub-STEP 




within sub-STEPS 


I,LO 








b. On the order of practice 


b. Decisions made on 




of intact sub-STEPS or 


FORM G, 1 (2) about 




combinations of intact 


sequence in Sub-STEP G,2J 




sub-STtPS 



ERIC 



1|0 



1.1.2 

STANDARDS 
MATRIX 



ASSESSING THE ADEQUACY OF PLANS TO SEQUENCE THE ORDER 
IN WHICH PARTS OF CRITERION BEHAVIOR ARE PRACTICED 



PROPERTIES 



RELEVANCE 



CRITERIA 



'Decieion about sequence of 
practice is baaed on: 

Prior decisions about Hoj) much 
can be practiced at the same 
time 

••Prior decisions about order 
(in Sub'STEP G.2.2) 

and/or 

"Current estimates about 
suitability for learning 
problem at hand 



COMPLETENESS 



'Decision about sequence is based 
on a review of all sub-STEPS in 
a chain (and prior decisions 
about need to practice component 
skills for them) 



4] 



STEP 



K2 



K2 



Prepare 1nstru::t1ona1 materials or procedures. 



Prepare instructional materials or procedures for each 
sub-criterion behavior.* 



1.2.2 



Prepare instructional materials or procedures integrating all 
sub-criterion behaviors that make up the criterion behavior. 



^Thia i3 a sequential activity; i»e., follauing completion of 
materials for me suh^criterion behavior, the preparation of 
materials for the next sub-criterion behavior begins. 
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STEP 1 1,2 


OVERVIEW 




INPUT 




ACTION 




OUTPUT 






Collection of analyses 
for criterion behavior 




Develop instructional 
sequences 




Instructional sequences 
for: 






+ 

Plans for breaking It 
into a sequence of 
sub-criterion behaviors 






► 


-Each sub-criterion 












behavior 

-Integrating all the 
sub-criterion behaviors 

















Previous smalysls 
identifying: 
-Content of 

sub-criterion behavior 
-Proi^ressions to use 

-Scope and ordtr of 

practice 
-Plfitns for behavior 

control 



An instructional 
sequence for each 
sub-criterion beh^'vior 
+ 

previous decisions 
about order of practice 

iv 



Develop instructional 
sequence for (each) 
sub-criterion behavior 



Prepare instructional 
sequence to chain alJ 
sub-criterion behaviors 



Instructional sequence 



An instructional 

sequence to chain all 

sub-criterion behaviors 

leading to Derformance 

of the CRITERION 

behavior . 

vi 



STEP I 1.2 



PAGE INDEX 

CRITERIA FOR 





IDENTIFYING INPUTS 


ACTION TO BE TAKEN 


STANDARD FOR OUTPUTS 


FORMS TO US£ 




-MATRIX : Ho* to make 
sequences 


-MATRIX: How 


-MATRIX: Adequacy 


FORM I.2(l> 


1.2.1 


"lean" 50-55 

-f^ATHiX: niuStfJtJve 
inst ruct lonjl 

sequences .... 69-108 
-MATRIX: Information 
on i^ich to base 
development of 


to prepare an 
Instruction?! 
sequence . . . I H 


of preparation of 
sequences . . 113 


SUMMARY OF 

PROCEDURES ... 112 





-.MATRIX: Problems 


-MATRIX: How many 


-MATRIX: Adequacy 


SUMMARY OF 




1.2.2 


in chaining al 1 
sub-cr i teri on 
behaviors . . 119 
-MATRIX: Informa- 
tion needed and 
sources ... 1 32 


sub-criterion 
behaviors to 
treat at same 
time and 


of sequence for 
cha i n i ng 
sub-cri terion 
behaviors . • 135 


PROCEDURES . . 





T 
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BACKGROt^D INFORMATION 
FOR ENTIRE STEP 1,2 





page 


Three performance stages in an 
Instruct ional sequence 


HO 


Variations In instructional 
sequences for different criterion 
behaviors 




Desirable properties of 
instructional sequences: 
"ERROR FREE" and "LEAN" 


50, 51 


How strength of cues is varied 
to make instructional sequences 
"lean" 


52 


How speed of fading cues is varied 
to make instructional sequences 
"lean" 


53 


How amount of practice is varied 
to make instructional sequences 
"lean 


St* 


Estimating how lean a sequence 
can be 


55 



1.2 

IDENTIFICATION 
MATRIX 



THREE TYPES OF PERFORMANCE STAGES 
IN AN INSTRUCTIONAL SEQUENCE 

(Read examples first) 



TYPES OF 
PERFORMANCE 
STAGES 



CRITERIA 



Performance requ I red 
AT THE BEGINNING 
of instruction 



'The practice problem 
iHth which the 
student begins 
ina true tion/ training 
leading to the f irst 
intermediate goal 
in a sequence 

'The practice problem 
iHth uhich the 
student begins 
instruction leading 
to one or more 
additional intern- 
mediate goals 



Performance required 
AT THE 
INTERMEDIATE GOALS 
of Instruction 



'Performance of sub- 
criterion behaviors 
identified in: 

Statement (s) of 
( unmodified) 

freparatory objec- 
tive (See TASK D) 

• 'One or more 
preparatory test 
items (See TASK F) 

• •The scheduled 
practice of intact 
sub'STEPS or 
combinations of 
sub-STEPS (See 
Sub-STEP 1.1.1) 



Performance required 
AT THE FINAL GOAL 
of instruction 



-Performance of the 
criterion behavioi 
identified in: 

••The statement of a 
criterion objective 
(See TASK D) 

• • One or more 
criterion test 
items (See TASK F) 



EXAMPLES 
(Read Column #3 
FIRST) 
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e.g. , f i rst practice 
prob I em 

-A faigoiftcng p/ujfatem 
havinq to do uuJJi one 
6ub' CAcWLion behavijOK 
TeTg., mon^XoAy 

poticif} 

^*9*p 9-cven a 
dz^iniXion and dn 
txasnptt, tht htudMt 
<^ KtquuUiQ^d to hzJitcX 
f^om hjoo option^ tht 
one ujfu.c/i >u an 
txxmptt of^ monoJUViij 
potiaj 



e.g. 



sub- cri ter i 
behavior 



on 



-One Aub-cAxXeA/con 
bdiavion. conA^-tA ofj 
faeoig able, to def(xne 
moneJJVuf potior and 
to QA^vt zx/xmptt6 oi it 

'Anoth^A 6ab-cAyitexcon 
bdiavioK con&i&t^ Oj{ 
faeoig able, to dt^int 
jib col poZicif and to 
g>tve examp£eA it 



e.g . 



cr i ter Ion 
behavior 



-The cJiit^AA.on bdfiavio^ 
con^ie^ts 0^ bCAnq abtz 
to compaxt and 
contAo&t {in one'4 ou?n 
u>o^) ii&cal potiaj 
and montta/iy poticy 



1.2 

IDENTIFICATION 
MATRIX 



INSTRUCTIONAL SEQUENCES FOR DIFFERENT CRITERION BEHAVIORS 
VARY DEPENDING ON THE ^'DISTANCE" BETWEEN INITIAL AND FINAL PERFORMANCE 



TYPES OF 
•DISTANCE" 



and 



"Distance" between 
Initial pc rf ormance 

a SUB-CRITERION behavior* 



and 



"Distance" between 
'nitlal practice problem 
the final CRITERION behavior 



CRITERIA 



'The amount of practice it 
requii^ea to take the learner from 
entry behavior to mastery of a 
aub'^ criterion behavior 

'The cnount of practice required 
depends t?ie difficulty of the 
learning problemCa) involved 

'Decision node in TASK D about 
what will and what will not be an 
unmodified preparatox*y objective 
(and hence a sub-criterion 
behavior) can be changed in 
TASK I 



'The amount of practice it 
requires to take the learner from 
entry behaoior to final 
criterion behaoior 

'The amount of practice required 
will depend on the number of 
sub^criterion behax^iors that 
intervene between entry behavior 
and final CRITERION behavior 

'The amount of practice required 
for mastern^ of each of the 
sub-criterion behaviors 

'The amount of practice required 
for putting all the sub-criterion 
behaviors together to achieve 
rnaster^y of the c riterion behavior 



*A sub-criterion behavior corresponds to an "unmodified" preparatory objective. 



EXAMPLES 



e.g., 

ujhote. 6ub'STEP loK a combination 
oi ^ub'STEPS] 

-I^ tht tompontnt 6kitts In a 
6ub-STE? o/te dmicuJU and thoAQ,- 
ioxt ha.\}t to be pnxicJbicQ^d 
htpoAXLttLf , <jt pothibto, to 
condtudt that tht "da-tonce" 
fac;Cu?ecn ejntAy bdiavioK and majiitvuj 
0|5 4ui)-ciXtMxon bohavjiofi uxUt be 
tongeA than a httaat/jon in which 
htpoAjOLto, pWLCtcce oi tho, 
componmt hkiJUtj^ aj^ not fitquJji^ 



e.g. , 

-The mofit ^ub-cxitoAion bekavioK^ 
thoJiQ, oAt, tho, mon.Q, p^a^cXict wUX 
be KaiiUA^d to fitoich cAiXvUon 
bthavion. 

'The, moKt diiiicxitt any o(^ the 
6ab'CAijte/Uon be,havioA& oaq, (See 
txampte to tht to^f^t] , tho, moKz 
practice, ooilt be fiQ,qiuJi(ui to Kzach 
C/XiteAion bdiavioK 
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DESIRABLE PROPERTIES OF INSTRUCTIONAL SEQUENCES 
BRIDGING THE •'DISTANCE" BETWEEN ENTRY BEHAVIOR AND 
SUB-CRITERION AND CRITERION BEHAVIOR 



PROPERTIES 


Instructional sequences result in 
student practice which Is 
relatively ERROR FREE 


The first version of an 
instruct I onal sequence 
is as LEAN as possible 


CRITERIA 


'InatTuctional eequencee ehould be 
prepared for all etudenta to 
solve practice problems in 
relatively error- free fashion 
(ideally) : 

**Each practice problem results 
in errors cormitted by no more 
than 10 percent of the target 
population 

••No more than 20 percent of the 
practice problerre result in: 

/Errors conmitt-ed by more 
than 20 percent of the 
population 


CONSISTENT WITH 
ERROR-FFEE PRACTICE 

-Instructional sequences should be 
prepared which are as lean as 
possible: 

• •Provide cues or prompts that are 
only as strong aa needed to 
insure correct practice (and no 
stronger) ; 

AND/OR 

••Cues or prorpts are faded or 
vithira:ij)K as quickly as possible 
AND/OR 

-•The (mount of practice preceding 
th^ practice of a sub-criterion 
behavior or a critenon behavior 
is as spare aa possible 



RATIONALE 




-Commission of errors requires 
that the student be allowed to 
engage in add 1 1 lonal practice so 
that the error is unlearned 

-The primary rationale for insur- 
I ng relatively ^rror-fr^^ 
practice^ therefore, Is to: 

••Insure the efficiency of 
I ns t ruct I on 



'Lean programs make for efficient 
and cost-effective Instruction 

'Lean programs •'stretch** the 
student 
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1.2 



EXAMPLES OF PRACTICE ITEMS ILLUSTRATING 
OlFFERINir, DEGREES OF "LEANNESS" 



EXAMPLES 



DEGREE OF 
LEANNESS 


MOST lean 


INTERMEDIATE lean 


LE/JPST lean 


STRENGTH 
OF CUES 


Ulkich 0|5 the iottcviinq 

EveXLf dai4 at n-cne Ae 
man: 


e.g., 

A AingatoA, noun 
\zquiAU an "a" ending 
on a pKe^znt tznJbz 

Which o{i thz iotto^4Mq 

E\)VU4 doLf at nine, the 
man' 

walk to mxk 

mtkA to wcifc 


e-g. , 

Singular nount like 
"boy," "giU/' "man/' 
"Moman," etc., Keqai^xe 
an "6" ending on a 
p^e^ent tense veAb. 

iiikich 0|5 the iallovoing 
is CDKxectf 

EveAi^ doj^ at nine the 
man: 

L/oalk to iooxk 
foalks to i/ooKk 


SPEED OF 
FADING CUES 


e.g., 

In a 0^ tt.n 
p^CLtA.cc item tzadU.n(^ 
up to a 6ab'CAJXwion 

••ComptttcZ(4 bij tht 7th 
ite/n 

'•InitAJittLf on the 2nd 


e.g., 

In a hVUzJ^ oi ten 
piactice itcm6 leading 
up to a Aub'CXiXeAion 
bthavioK, cufcA ate 
f^adtdi 

*-Complttetj4 bif the &th 
item 

• •Con6idc^abt^f bt4 tixe 
7th item 

••Initially on the 4tlx 
item 


e.g., 

In a 6eAtt!> of^ ten 
Practice item leading 
up to a sub'CAiXe/Uon 
bdiaviox, cueM a/ie 
iadedi 

*<ompleXeti4 bif the 9th 
item 

• *Coii6idexablf4 bi4 the 
ith item 

•'InitiaUu on tixe 6tli 
iXem 


AMOUNT OF 
PRACTICE 


A ^e^uence pxacttct 
itm6 trading up tjo a 
6ub-cAAJteAion bekavlox 

••Ten pKactice, itejm^ 

L . 


e.g., 

A sequence of^ pxactice 
item leading up to a 
Aub'CAiteAion behaviox 
djOn^iSt^ 0^: 

• • FoctvCeen pKactice 
itejn& 


' e.g. , 

A sequence o^ pKaiiti.ce 
item leading up to a 
sub-cAite/iion behavioK 
consists 0^: 

••Tieenti^ practice item 



ERIC 



1,2 

IDENTIFICATION 
MATRIX 



CRITERIA FOR IDENTIFYING VARYING DEGREES OF CUE STRENGTH 
(Sec Sub-STEP G,2.l) 



ERIC 



DEGREES OF 


MAXIMUM 


INTERMEDIATE 


MINIMUM 


CUE STRENGTH 


Strength of cues 


strength of cues 


Strength of cues 




-Cues assist the learner to identify 




the solution to problems concerning 




any of the following: 








• -Di scr Imlnations 








••General {zations 








• •Associations 




CRITERIA 




• •Chains 






-Cue 8 provide an 


-Cuee provide an 


-.Vc? cues are presented 




identification which 


identification which 


wZth the practice 




is: 


i$: 


item 




• •Exact 


• •Inexact 


-The juat corrpleted 




••Complete 


• •Incarrplete /partial 


sequence of practice 




• •Direct 


• •Indirect /oblique 


items provides the 




-They are maximcn 
because^ in effect. 




only cues (from 






"lenoryj 




they give the answer 








auay 












e.g. , 








'ln^Viuction& and 


-The only idzntif^ica- 


-Wo a^^i^tance iM 


EXAMPLES 


<Lxwr\ptt6 axe. pxovAjdtd 


tyion made i^'- 


provided 


**Use of the 


on: 


••Which tait^ to oAe 


"Thu puctice 


$ lide rule 


• •Which ^CAZt6 -to LL6e 




irmtdlaXetif iotZom 


to multiply" 


muttiptiaition 

• 'Hou) to a6C them 

• 'Hou) to Kzjid the 

fieMiiiJU 




a66^te,d OK cued 
practice 



52 



1.2 

IDENTIFICATION 
MATRIX 



CRITERIA FOR IDENTIFYING VARYING SPEEDS WITH WHICH 
CUES OR PROMPTS (OR PROGRESSIONS IN GENERAL) ARE FADED OUT 



SPEED 
OF FADING 



RAPID 
fading 



INTERMEDIATE 
fading 



Stow 

fad i ng 



Suitch from strong to intermediate 
to no cues at all 



CRITERIA -Sooner in a eeries 

of practice it^ns 



-At an inte mediate 
time in a aeries of 
practice items 



-Later in a series 
of practice itene 







Sw 1 tch from one le 


vel of strength 








to another occurs 


as fol lows : 






EXAMPLES: 


FROM: 


TO: 


FROM: 


TO : 


FROM: 


TO: 


A total series 


Exact 


2nd 


Exact 


Ath 


Exact 


5th 


of 20 


IdentIf i- 


pract i ce 


identif 1- 


pract i ce 


Identlfi- 


practice 


practice Items 


cat i on 


i tern 


cat ion 


i tern 


cat ion 


1 tern 




Ind i rect 


9th 


Ind i rect 


13th 


Ind I rect 


16th 




1 dent 1 f 1 - 


pract i ce 


Ident if i- 


pract ice 


Identifi- 


pract Ice 




cat ion 


i tern 


cat i on 


1 tern 


cation 


1 tern 
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AMOUNTS 
OF PRACTICE 



SMALL 
arnount 



INTERMEDIATE 
amount 



LARGE 
amount 



CRITERIA 



The nimher of practice items 
required to bring the leomer 
from entry behavior to 
sub^critc^on or criterion 

behavior 



'Snail number of 
practice it ens 



-Intermediate number 
of practice items 



^Large number of 
practice items 



*The number of practice Items developed to bring a learner up to 
criterion Interacts with the decision matfe about strength of cjes ; 
the smaller the number of items used, the stronger cues are likely 
to be. 



EXAMPLES 








*'L^a/ining to 






'60 pKacJxct pxobtcm 








6tidt Milt'' 
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K2 

IDENTIFICATION 
MATRIX 



CRITERIA roR IDENTIFYING CONDITIONS WHICH DETERMINE 
HOW *'LEAN" AN INSTRUCTIONAL SEQUENCE CAN BE MADE 



CONDITIONS 



Cond i t i ons al lowi ng 
LEANER sequences 



Cond i 1 1 ons requ i r i ng 
LESS LEAN sequences 



CRITERIA 



Scqucnaco for 

'Norui or frJ of the corpjnazt 
skills V'ithin a sul-STEP or 
uithin a co'^hination of cid^-STEPS 
are vcru difficult to learn 

'The scope of the sub-criterion 
bchavioi'* tends t-o be r.' ^>all (^r 
(i.e., has fc\'er ruZ'-57^iv:> rakirvi 
it up) 



Su h-criter i-c^: B e h ^rJtor 



-All cv most of the co-rponent 
skills vithin a suh-STKP or 
within a conbir^ation of sub-STEFS 
are very difficult to Icarri 

-The scope of the su]?-critcrion 
behavior tends to be larger 
(i.e., hae. nojv sub-STEPS raking 
it up) 



Sequences for: Criterion Belia vtor 



'Criterion bcha^vior hac n£. 
sub-criterion behrr.nors vhich are 
vcru difficult to lea^-^n 

'The total nwnber of sub-criterion 
beJiaviors is Icrae 



-Ci'^itericn behcjior har nanu_ 
sub-cri^tcrion behainors vhich 
are vcrif difficult to learn 

-Tlie total nicnber of sub-criterion 

b e hav to r /? i s sna 1 1 



ERIC 
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PREVIEW OF THE NEXT SubSTEP 



YOUR PRODUCT 


InstTur'tional materials designed to tcaah each sub- 
criterion behavior. 


WHAT YOU WILL 
WORK FROM 


(1) Prior analyses which have Identified: 

... descriptions of beh;^vior to be learned 

... preparatory progressions selected to teach It 

... scope and order of practice 

... plans for behavfor control 


WHAT YOU WILL 
DO 


(l)* Develop instructional materials for each sub- 
criterion behavior 


FORMS YOU WILL 
USE 


FORM 1*2(1) for developing an instructional sequence 
using the progression: RECOGNIZE, EDIT, PRODUCE 
(where appl Icable) . 



ERIC 
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DESCRIPTION OF Sub-STEP 



1.2.1 





INPUT 




ACTION 




OUTPUT 




Previous analysis 
identifyirig: 
-Content of 

sub-criterion behavior 
-Progressions to use 
-Scope and order of 
practice 

-rlans for behavior 
control 1 


► 


Develop instructional 
sequence for (each) 
sub--criterion behavior 




Instructional sequence 








ii 


► 


iii 















CRITERIA FOR 
IDENTIFYING INPUTS 



Job Aid Contents 



ACTION TO BE TAKEN STANDARD FOR OUTPUTS 



FORMS TO USE 



•MATRIX: How to 
make sequences 
"lean" . . . 50-55 
•MATRIX: 
I 1 1 ustrat i ve 
i ns truct ional 
sequences . . 69-108 
•MATRIX: 
Information on 
which to base 
development of 
sequences ... 110 



'MATRIX: How 
to prepare an 
i ns truct iona I 
sequence . . 



Ill 



-MATRIX: Adequacy 
of preparation of 
sequences .... 



113 



FORM 1.2(1) 

SUMMARY OF 
PROCEDURES 



1 12 



Required Materials 



COMPLETED MATERIALS 

STEP 


COMPLETED FORMS 

STEP 


BLANK FOHMS 


Decision about scope 
of sub-cr i ter iofS 
behavior practice 


I.I.I 


Col lection of FORMS 
carried forward from 


H. 1.2 


FORM 1.2(1) 
(where appi icable) 


Decision about order 
of sub'-cr 1 ter Ion 
behavior practice 


LI. 2 
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Sub- STEP I I,2J 



JOB DIAGRAM 



INPUT 



ACTION 



OUTPUT 



Previous analysis 
identifying: 
-Content of 

sub-criterion behavior 
-Progressions to use 
-Scope CLnd order of 

practice 

-Plans for behavior 
control i_ 



Develop instructional 
sequence for (each) 
sub-criterion behavior 



Instructional sequence 



SEQUENCE REFLECTS 



Resul ts of analyses 
and decisions fcr: 

Sub-Criterion Behavior 



I .a 



De velop i nstruct ional 
sequence ref lect ing 
dec i s ions concern i ng 

Sub-C r i ter i on Behav ior 

If] 



M . a 



Content, progressions, 
behavior control plans, 
etc., 
appropriate to 
ff\ 



i M . a 



Resul ts of analyses 
and decisions for: 

Sub-Criterion Behavior 
02 



Deve lop i ns truct iona 1 
sequence re ''lect i ng 
dec is ions concerning 

Sub-Cr i terion Behavior 

n 



I i .b 



Content, progressions, 
behavior control plans, 
e tc . , 
appropr i ate to 

n 



ii i .b 



Results of analyses 
and decisions for. 

Sub-Criterion Behavior 



Develop i ns truct i onal 
sequence ref lect i ng 
decisions concerning 

Sub-Cr i terion Behavior 
#n 



Content , progress ions , 
behavior control plans, 
etc. , 
appropriate to 



ii i.c 
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BACKGROUND INFORMATION 
FOR SUB-STEP 1.2.1 





page 


NOTE about coverage In this section 


61 


Two possible orders In which the 
developer can proceed when 
preparing Instructional materials 


62 


FORM 1.2(1) for use when 
developing Instructional sequences 


63 


Adv an t aaes H I \/eH from a * ' re ve r^e " 
order of materials development 


6A 


EXAMPLES illustrating sequences 
varying in leanness 


65 


Variations possible In the number 
of practice Items possible with 
each type of assistance (i.e., no 
Intermediate, or maximum) 


66 


Leanness of an Instructional sequence 
depends both on the number of practice 
Items and the type(s) of assistance 
provided 


67 


Examples of other "progressions" 
varying in degrees of assistance 


68 


Some representative instructional 
sequences 


69 
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:|:note 



Both the development process (this TASK) and the tryout and revision 
process (the next TASK) can more adequately and oore concisely be 
illustrated using paper-and-penc 1 1 Instructional iftaterlals. Accord- 
ingly the remaining treatment of Sub-STEPS 1.2.1 and 1.2.2 Is 
restricted to the use of printed examples to Illustrate procedures 
Involved In the development process. 

A discussion of the preparation of other Instructional sequences 
(either Involving actual objects, people, events, or Involving 
other media such as film, TV, tape, slides) Is oraitted. 



When materials development requires the use of media, like film, 
TV, tape, or slides, multiple cycles of tryout and revisions can 
dangerously Inflate development costs. Therefore, It is advisable 
particularly during Informal tryouts, when prograns bugs are most 
likely to be Identified, to work with story board materials. Materials 
less costly than film or TV can be used to detect program weaknesses. 
Such materials as paper-and-penc 1 1 exercises, cardboard mock-ups, 
live demonstrations, etc. can be used for these purposes. 

Ultimately, when the product of the Initial tryout and revision 
process Is transferred to the more costly film or TV media, the 
program must also be tried out In this form. The prior tryout 
In storyboard form reduces the likelihood that major changes In 
filmed or televised revisions will be required. 



^ NOTE 
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Form I 2(1) 



DEVELOPING INSTRUCTIONAL MATERIALS 



LESSON 



(SUB) CRI TER/ON BE HA VfOR [_ 



MAXIMUM ASSISTANCE 



INTERMEDIATE ASSISTANCE 



NO ASSISTANCE 




ERIC 
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1.2.1 
lOENUFlCATIOK 
MATRIX 



ADVANTAGES TO BE DERIVED FRDM DEVELDPING I NSTRUCTI DNAL MATERIALS 
IN THE REVERSE ORDER (I.E., FROM SUB-CRITERION PRACTICE 
BACK TO BEGINNING PRACTICE) 



ADVANTAGES 



EASE IN JUDGING 
HOW MUCH ASSISTANCE 
IS NEEDED 



PROBABLE DEGREE 
OF LEANNESS 



EASE IN 
MAKING REVISIONS 



CRITERIA 



ERIC 



-It ifi relatively easy 
to judge how much 
assistance needs to be 
provided directly to 
the sub-criterion 
behavior in Cell I 
(See beloo) in order 
to facilitate student 
ability to perform it 
(This addition of 
assistance produces 
Cell H) 

-If it is further 
judged that adding 
assistance to I has 
not been sufficient, 
that is, H also cannot 
be performed, further 
assistance can be 
provided as in Cell G 
(and 30 on back to-i^ard 
the beginning — as 
needed) 

-It is relatively more 
difficult to estimate 
h'Ji) nany intervening 
steps ore likely to be 
required if the 
developer starts at 
Cell A 



-By working backwards, 
it is more likely that 
the developer will 
atop adding assistance 
sooner (based on the 
easier judgments of 
its need) than if he 
works in a forward 
direction 

-A leaner first draft 
of an instructional 
sequence is likely 
to result 



'By working backwards, 
it is possible during 
tryouts to revise the 
first draft in a 
systematic way 

-It is easier to 
decide how much and 
what type of 
assistance to adl^- 
(adding in as 
economic way as 
possible; i.e., as 
little as is needed) 

-In a forward order 
it is less likely to 
be obvious at what 
point to intervene 



FORM 1.2(1) 











EXAMPLE 


1 A 


B 


C 




i D 


E 


F 




i G 


H 


I 

Sub-Cri tenon 
Behavior 
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1.2.1 

EXAMPLES 



EXAMPLES OF SEQUENCES VARYING IN LEANNESS 
(REFER TO FORM AT BOTTOM OF PAGE 6^4) 



WHAT THE SEQUENCE CONSISTS OF 



MAXIMUM LEANNESS POSSIBLE 
-Cel Is H and I only 



MINIMUM LEANNESS 
-Cel 1 s A through I 



n 



LEANER 



'Cel Is G, H, and I 



LESS LEAN 



•Cel Is F, G. H, and I 



#3 



LEANER 



-Cells F, G, H, and I 



LESS LEAN 



•Cel Is D, E. F, G, H, and I 



LEANER 



-Cel Is D, E, F, G. H, and I 



LESS LEAN 



-Cel Is B, C, D, E, F, G, H, and I 
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1.2.1 

IDENTIFICATION 
MATRIX 



VARIATIONS POSSIBLE IN THE NUMBER OF PRACTICE 
FOR EACH TYPE OF ASSISTANCE 
(FOR EACH MODE OF RESPONDING) 



ITEMS 



POSSIBLE 
NUMBER OF 
PRACTICE ITEMS 



ZERO 



CRITERIA 



'Any of the cella £ through 
can be omitted in an 
inBtructional sequence 

'Within any rou of FORM 1.2(2)"" 
a cell with stronger aseietance 
ie more apt to be omitted than 
one inth weaker or no asaiatance 



ONE or MORE 



-Cell I has to have at least one 
practice item (a auh^criterion 
practice item) 

'Cell I may have more than one 
practice item 

-Cella A-H may have one or more 
practice itema (but the aim ia 
to have as few as are needed to 
bring the learner up to mastery 
of thu* aub-criterian behavior) 



FORM 1.2(1) 









i ' 


B 


C 


D 


E 


F 


i G 


H 


I i 



er|c 
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1.2.1 



EXAHPLES OF OTHER PROGRESSIONS (ffPHER THAN R-E-P) 
VARYING IN LEANNESS* 



t A AM**L t o 


^ppogresaions arc identified by lover case Zattcrs (a-q) as in 
Sub'STEP G.2.1 in Section G. 


DEGREE OF 
LEANNESS* 


LEANER 


LESS LEAN 


#1 

(o) Repetition 

(p) Review 

(q) Varied 
examples 


•The nurrber of practice items 
used tc implement these 
progressions is smaHer 

••Fewer repetition items are 
used 

••Fewer review items are used 
••Fewer examples are used 


-The nunber of practice items 
used implement these 
progressions is larger 

••More repetition items are 
used 

••More review items are used 
• •More examples are used 


S2 

(f) Examples or 
demons tra* 
tions 

(g) Verbal cues 


-The cues provided with other 
types of progressions: 

assistance 
••Are faded out more quickly 


-The cue^ provided with other 
types vof progressions: 

• • P rrivTi mnr<* or *itronner 
assistance 

••Are faded out more slowly 


(h) Visual cues 






(i) Diagramming 






#3 

(a) Shaping 


-Shaping or backward chaining 

iJv.-C'Liib yiotjucii \ y v^>^''^'^ll.ml 

with "no errors" policy) 


-Shaping or backward chaining 


(n) Backward 
chaining 


••Bigger jumps 
••Fewer practice items 


••SmaUer jumps 
••More practice items 


ilk 
Other 
progressions 


-The number of practice items 
used to implement these 
progressions is smaller 


-The nurrber of practice items 
used to implement these 
progressions is larger 


(c), (d), (e), 
(j). (k), (1), 

M 
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SOKE REPRESENTATIVE 
INSTRUCTIONAL SEQUENCES* 





page 


Amount of sub-criterion behavior 
dealt with at the same time 
(FOUR EXAH LES; l^H) 


70 


Some major types of instructional 
sequences 

(THREE EXAMPLES: S'T) 


7i 


Subject matter to be used in the 
remainder of this section 


7^. 75 















*7%B follcxying Bections containing varied typeb nf instructional eequenceB 
will nee the sane subject matter as exarrplee. This will call attention 
to variations in sequences rather tha>i to subject setter. Because the 
subject matter will renain the same throughout, the exarrples used naij 
not represent the best matching of instructional problem and instructional 
solution. In other words, techniques being illustrated may not be ideal 
ones for Uic suhrprt natter at rjxncL Consider thnse exanvh^3, therefore ^ 
ao hupothe tical . 
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THREE TYPES or PREPARATORY PROGRESSIONS TO BE tlLUSTRATEO, 
ANY CNE OF WHICH MAY BE A??l\iD )0 ANY Qf T^l 
rOUR APPROACHES ILIUSTRATED ON THE OPPOSITE PAGE 



SEQUENCES 

TO BE 
ILLUSTRATED 


5 

Progression (b) : 
R-E-P 


6 

Progression (i ) : 
DIAGRAMMING 


7 

Progression (a) : 
SHAPING 


CRITERIA 


-An instructional 
sequence involvinn a 
procresaion Dhirrh 
include 8 : 

• 'Recognition, 
editing, and 
production practice 

**A63i6tance of 
varying degrees 
offered for each 
type of practice 


-An instructional 
sequence involvin-i a 
progrcHsion which 
includes: 

•'Use of diagrans 

types of 
practice 


^An instructional 
sequence involvinn a 
progression which 
includes: 

Shaping of 
gradually increased 
perforrnance scape 

Assistance of 
varying degrees 



SEE PAGES 



38, 99, 100 



102, 103, ICm 



)06, 107, 108 



ERIC 
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ILLUSTRATIVE INSTRUCTIONAL SEQUENCES* 





page 


Concept used in all the Illustrative 
sequences 


7^. 75 


(1) Each component skill treated 
separately 


77 


(2) Component skills treated 
in combination 


83 


(3) The entire sub-STEP treated 
as a whole 


87 


(k) A combination of sub-STEPS 
tredted together 


93 


(5) A sequence illustrating an 
R-E-P progression 


97 


(6) A sequence illustrating the use 
of progression involving a 
diagram 


102 


(7) A sequence illustrating a 
"shaping" progression 


105 



*THE ILLUSTRATIVE SEQUENCES PROVIDED ARE 
INTENTIONALLY KEPT LEAN. 
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SUBJECT HATTER USED IN ALL THE 
ILLUSTRATIVE SEQUENCES WHICH FOLLOW 



Criterion Behavior: The student states in his own words 

the r(£l at lonsh i p between balanced 
and unbalanced forces and movement 
of objects. He cites examples. 

Six Sub-Criterion Behaviors^: The student will be able 

to define in his own words and to 
cite examples of each of the following 
concepts : 

— force 

— Di rection of force 

-"Strength of fcr^e 

--Objects at rest 

--Objects in movement 

--Balanced force/unbalanced force 

The aectione that follou (except for one) will deal with 
only one of these aub^criterion behaviors. (See opposite 
page) 



STATEMENT OF OBJECTIVES 
TO BE GIVEN STUDENTS 



(1) 


At 


the end of this section you will be able to define 




i n 


your own words the concept, "direction of force," 




and 


to provide examples of it. 


(2) 


To 


be able to do that: You will have to be able: 




(a) 


To tcP the differerice between four different 






directions in which a force can be applied; and 




(b) 


To label the direction of a force, whether a 






pulling or a pushing force. 



7A 



FOLD OUT PAGE 



Page 76^ Inside contains 
a task analysis diagram 
relating to "direction" 
of a force. Refer to ItL 
as necessary; then review 
the Illustrative sequences 
which fol low. 
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CONCEPT USED IN THE 
ILLUSTRATIVE SEQUENCES WHICH FOLLOW 



"VlRECTm" Of A FORCE 



UPUT 



Object yiutZed up fi\om 



ObjecX puAh^d up i^iom ■ 
bcZow 



b TASK A^AtVS<S 



ACTION 



2. a 



OUTPUT 



3.0 



Ob/ecX pushed douM 
^\om above 



Object fnxtlfd do\':n 
((tow fcc/ouf 



3.6 



Object pa6iied to diz 
fUqht iitom the. (f{,t) 

i.c.r 



ObjCcX puXl^d to the 
KAj^ht {(\jom tkt *u.ciht] 



U 







dixtction 


3.C 



Ob^zcX p^ahtd to tkf 
tilt {^lom ti\e. fUght) 



ObjecX fatted to the 

Ud.7 



I de n tA fe^th and 



l.d 







dixfctxon 


5.d 



o 

ERIC 
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ILLUSTRATIVE SEQUENCE* 





page 


(1) Each component skill is treated 
separately** 

























*27i6 8equence which foliage ie designed to illustrate how 
component akille are treated separately; it is not 
designed to illustrate a necessarily ideal sequence for 
each component skills 

*^It is assumed that separate treatment is required, 
although the actual example used may not require it. 
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A. Discriminations and Generalizations Regarding: OUTPUTS 



A. 1 



A. 2 



A. 3 



The arrow represents a force 
being applied to the box in 
an upward di rect ion. 



A.^ 




In what direction is this 
force being applied? 




upward x d ownward 





□ 



1 

□ 



These two forces are both 
acting in which direction? 

X u pward ^downward 



The arrows ar» 
pointing to the 
right. Therefore, 
in which direction 
are al 1 these 
forces being 
appi led? 

X to the right to the left 



Write in the letter in the 
appropriate blank indicating 
the direction of the force* 

C to the right V t o the left 



The two forces 
shown are acting 
in wh i ch two 
directions? 




A n>igkt-hand and Idf^t-hand 



The two forces 
shown o''e acting 
in wh i ch two 
d i rect ions? 



In an apjoand and a dovoit^oAd 
dvitction 




^^Ansue/'i are supplied in '^script" typeface. 
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B. Discr:rninations and Generalizations Regarding: INPUTS 




These two men are on 

the same side of the cart 

X d i f ferent sides of the cart 

B.2 The two men in Problem #1 are 
pushing the cart 

in the same direction 

X in different directions 




These two men arc on 

^»,he same side of the cart 

X d i f ferent sides of the cart 

B,^ The two men in Problem #3 are 
applying a force to the cart 

X i n the same direction 

in opposite directions 




In wh i ch example 
are the forces 
be i ng app 1 ied to 
different sides 
of the box? 



X A 



B.6 The forces in Problem #5 arc 
be i ng appl ied 

X in the same direction 

in different directions 

B.7 




The forces being applied to 
this box are being applied 

from the same side 



X from different sides 



in the same direction 



X in different directions 



NOTE : This sequence is designed to facilitate learning to 

discriminate betueen forces which are applied in the 
same and opposite directions 
• • generalize acroca forces applied in the car^e direction 
even though applied to dij ferent sides of an object. 



ERIC 



Cont i nued 
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C. Associatfng INPUTS and ACTIONS (and Producing an OUTPUT) 




On which side of the cart 
IS this man? 

X left-hand side 

^right-'hand side 

In which direction is he 
appl/ing a force? 

X to the right 

to the left 




A B 

In which direction is Man A 
applying a force? 

In a nXciht-fiand dlncctidn 

In which direction is Man B 
applying a force? 

In a tcit'kgyxd diKcctlon 




In which direction is Man A 
applying a force? 

In which direction Is Man B 
applying a force? 

In g xlqht-hand dlAtctlon 



In wh i ch d i rect ion 
is this force 
being appl led? 




In an api^:a/id dAAcctlon 



C.5 




In which di rect ion 
I*^ this force 
being appl ied? 



In a dotonii'oAd dxAdction 



NOTE ; Thie ecqucnae ie deeigned to facilitate leaning of 

the a83ociation between the illustrated direction of a 
force (INPUT) and the labeling of the direction (ACTION). 



ERLC 
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D. Exhibiting the Whole Sub-Criterion Behavior (i.e.. Entire Sub-STEP) 



U . 1 


What a re sonc of the 


O.k When a sign instructs 




directions in which a 


train passengers to pull 




force cai be applied 


the emergency cord, what 




to an object? 


is it instructing passengers 




Up, doii'ri, ^^ight, tz^t 


to do? 












fn if 


D.2 


When the sergeant tells 


D.5 What do we mean by the 




recruits to carry their 


direction of a force? 




own bags, what kind of 


Give two contrasting examples 




force is he te 11 i ng them 


different from the ones used 




to apply to the bags? 


here. 




A ^o%cz appti^d In ay\ 


WheXheA a puJ^h ok a pott 






apptLai to the object <^ 


















THE END 


D.3 


Cite two different ways 






you might apply a 






rinKt'^KjinH ^c\tc0^ y c\ Sk 






table. 












tka tQkt) OK piU U 






{(^Kom ihe, Klght] 
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ILLUSTRATIVE SEQUENCE* 





page 


(2) Component skills treated 
In combination** 

























*The Bequense which fclloue ie designed to illuBtrate hex) 
component akille are treated in combination; it ie not 
designed to illustrate a necessarily ideal sequence for 
each component skill. 

**It is assumed that combined treainent is acceptable or 
required^ although the actual example used nay not 
require it. 

o 
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A. Oiscrimlnat ions and Generalizations Regarding: OUTPUTS 



, 1 The arrow represents a force 
being applied to the box in 
an upward direction. 



□ 




In what direction is this 
force being applied? 




upward 



X downward 



□ 



□ 



Write in the letter in the 
appropriate blank indicating 
the direction of the force. 

C to the right P to the left 



A. 2 




A. 3 



These two forces are b oth 
acting in which direction? 



X upward 



A. 5 




downward 



The arrows are 
pointing to the 
right. Therefore, 
in whi ch d i re< . i on 
are a 1 \ these 
forces being 
appi 1 ed? 



A. 6 




X to the right 



to the left 



The two forces 
shown are acting 
in which two 
di rect tons? 



A XAj}kt'iiand and te.f^t-kand 
dJjizcJbion 



The two forces 
shown are acting 
in wh I ch two 
d i rect ions? 



In dn wfx/ooJid and a dww^axd 




Cont » nued 



B. Discriminations and Generalizations Regarding: INPUTS 

PLUS 

C. Associating INPUTS and ACTIONS (and Producing an OUTPUT) 



BC.l 



BC.3 





In wh I 

direction is 
this force 
being applied? 



BC.2 



In wh i ch d i recti on i s 
Man A applying a force? 

A \4.gkt'hand dVLCctio n 

In whi ch d i rect ion i s 
Man B applying a force? 



In wh i ch 
d i rect ion 
is this 
force being 
appl led? 



In on upti^atd dcxcction 



In a dwnA)(i*Ld cLix.Qction 




85 



Cont i nued 



D. Exhibiting the Whole Sub-Criterion Behavior (f.e.. Entire Sub-STEP) 



D.I What are some of the 
directions in which a 
force can be applied 
to an object? 

Up, doi<'n, Xl^jht, Izit 

to it 



D ^ When a sign instructs 

train passengers to pull 
tne emergency cord, what is 
«t instructing passengers 
to do? 



0.2 When the sergeant tells 
recru i ts to carry the! r 
own bags, what kind of 
force is he te 1 1 i ng them 
to apply to the bags? 

up^Miii dtxcct<cn 



D.5 What do we mean by the 
direction of a force? 
Give two contrasting examples 
different from the ones us^d 
here . 

'^■kttht*i a piLtk o\ a. pull 
a.ppt<cd to the cbjcct <^ 
toioaxd the ^^ht, tci^t, 
up, ox doicn 



THE END 



D.3 Cite two different ways 
you might apply a 
right-hand force to a 
table. 

Vou coii piiAh 4.t lixom 
the, te.^t] ox pull it 
( f^tom the x<akt] 
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ILLUSTRATIVE SEQUENCE 





page 


(3) The entire jub-STEP 
treated as a whole* 


88 























*It is assumed that the entire Suh-STEP oan he treated 
as a i<)hL-l^ without having to treat component ekills 
separate!' . The exarrple u&ed might not, in cn actual 
ins true ticnal situation, pemit this. 
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A. Discriminations and Generalizations Regarding: OUTPUTS 

PLUS 

B. Discriminations and Generalizations Regarding: INPUTS 

PLUS 

C. Associating INPUTS and ACTIONS (and Producing an OUTPUT) 



ABC.l The arrow represents a 

force from below the box 
being applied to the box 
in an upward direction. 



ABC. 3 




In what direction is t»Sis 
force being applied? 

X u pward ^downward 



□ 

1 



□ 



t 

□ 



□ 



Write in the letter in the 
appropriate blank indicating 
the direction of the force. 

C to the right p to the left 

g upward A downward 



ABC. 2 



The force is being applied 
_X_from above the box 
from below the box 



ABC.^ 




■a- 



The two forces 
shown are 
acting in 
which two 
di rect Ions? 



ABC. 5 



These two forces are both 
being applied to the box 
in which di rectton? 



X upward 



downward 



Which of the forces is being 
applied from the top? 



A Kight'hand dUAtcdon ami 
^efj^-hond cUAectcon 



The two forces 
shown are 
acting in 
which two 
directions? 



In an (xpuoaxd and dwwioAd 




X A 



B 
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Cont *«nued 



A* Discriminations and Generalizations Regarding: OUTPUTS 

PLUS 

B* Discriminations and Generalizations Regarding: INPUTS 

PLUS 

C. Associating INPUTS and ACTIONS (and Producing an OUTPUT) (Continued) 




ABC, 7 




In which di recti on is 
Man B applying a force? 

In g nA^ght-kand dVi.(>.ction 

In which direction is 
Man A applying a force? 

Jn a KA^cjlit'liand dvitction 

From which side of the 
wagon are Man A and Man B 
applying the force? 

A i^^om the Idjt; B {^^om 

tiiQ. fviqht lida 



Descr i be the di rect i on in 
which the four forces are 
being applied to the box 
and also the side of the 
box on v;hich each one is 
being appl ied . 

A Jib b^nq apptieA {Kom tha 
Id^t 0|( tlie box to tJic. Klqlxt 

above in an apcoo/id dAAdction 

C AJ> beytncj applied f^Aom tlie 

flight in a ttf^t'hand 

dviacjtion 



V bcjjxq apptizd {^K.om 
be^toio' in a doi^itooAd 
diAcctton 



ERIC 
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Continued 



D. Exhibiting the Whole Sub-Criterion Sehavior (i.e., Entire Sub-STEP) 



D.l 



D.2 



D.3 



What are some of the 
di rect Jons in which a 
force can be applied 
to an object7 

Up, dovon, nlglit, Iz^t 



When the sergeant tells 
recruits to carry their 
own bags, what kind of 
force is ne telling them 
to apply to the bags? 

A ({a/icc apptidd In an 
txp^JOoKd dUAzction 



Cite two different ways 
you might apply a 
right-h^nd force to a 
table. 

You can piuh it iiKom 
the, Izf^t] OK pull It 



0,^ 



D.5 



When a sign instructs 
train passengers to pul! 
the emergency cord, what 
Is it instructing passengers 
to do? 

To cpptij CL doiOYtooAd ^o/ice 
ijo it 



What do wc mean by the 

direction of a force? 

Give two contrasting examples 

different from the ones used 

here. 

WhzXhoA a pa&/x ok a putt 
apptizd tx> tiiz objccX U> 
toiva/id tiiC Kight, Iz^t, 
up, OK down 



THE END 
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ILLUSTRATIVE SEQUENCE 





page 


W A combination of Sub-STEPS 
treated together* 




★A 





















*The first of the SubSTEPS involves the concept, 
"direction of force" as in the previous three 
examples; the second Sub-STEP involves the concept, 
"direction of movement. " 

CONTRAST THIS TREATMENT WITH THAT SHOWN IN SUB-STEP 
1.2.2 WHERE EACH SUB-STEP, TREATED AS A SEPARATE 
SUB-CRITERION BEHAVIOR, IS THEN INTERRELATED TO THE 
OTHER TO TEACH THE CRITERION BEHAVIOR. 



A. Combination of Sub-STEPS 



A. 1 



A. A 




A,2 



A. 3 




Han A {$ pushing in a 
left-hand direction. 
The cart wf N also move 
in 



In the above {Hustration, 
Han B Is applying a force 
to the cart In a rJght-hand 
d i rcct ion. In what 
direction will the cart move? 



To the. fvLqht 




Tr—g 



The cart is moving to the 
right. In what direction 
must the man have applied 
a force to it? 



To Xht fUnht 




o o 



In what direction is a force 
being applied to the cart? 



Jo the Kjjqht 



In what direction will the 
cart move? 



To the KAjgjht 



A. 5 Alongside each of the 

following items, write in the 
direction in which the box 
will move . 



□ 



pushing up from b«l€M 



Upuoaxd 



□ 



pushing do^n from «bov« 



VouJnAJOAd 



□ 



pushing to the right 



To the nA^ght 



piithfng to the t«ft 
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A. Combination of Sub-STEPS (Continued) 



A. 6 Alongside each of the 
following exat.:ple$ 
write In two things: 
the direction of the 
fore?, and the direction 
of the movement. 



A. 7 




For each illustration below 
draw in two arrows indicating 
the two ways forces can be 
applied to produce the motion 
requi red . 



PROBLEM 



□ 



Movement 
UPWARD 



ANSWER 








Fo^ce to tht nX,qht 

l\OVQjr\mt tP tilt XAJ)kt 



□ 



Movement 
TO THE RIGHT 





foKCt to tliC ttjt 
l\ovWQ,nt to tht lO-jt 



□ 



Movement 
TO THE LEFT 




Cont i>iued 
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A. Combination of Sjb-STEPS (Continued) 



if a man putts a chair toward 
him, In what direction wMI 
the chal r move? 

Pepencfa on ivhcuC dOitction </ie 

man puUUng touodxd 



If you apply a downward force 
to a floating rubber raft, 
what wl 1 1 happen? 

The n^^t [citt move doionocuxd 



What must a bunch of men do 
to get a staUer' car moving 
again? 

{^OHi^axd 



What must a tow truck do to 
get a stalled auto moving 
forward ? 

VuJX iX In a ^^owoAd diACCtion 



What does it require for piano 
movers to get a piano up to the 
tenth floor of a building? 

Th^t4 Have to appty a {joA.ce to 

thz pAjxno in an upu)aAd diAcction 



How are the direction of a force 
and the direction of movement 
related? Give two examples not 
used here. 

- The ti^^t appti^d to an xOiptano, 
i/oing coaAeA the, plane, to moue 
apuHVid. 

- Tfie joxce appLLzd to the. Kigkt 
by a piXcheA auue^ the batZ tx) 
tAjaveZ in a Axght- ha.'*d diAe.ction . 

- The df'AecXion of^ a jjoA.ce and the 
movement oj the objtct to uriiich 
it iA apptitd CLAe identicat. 



ERIC 



THE END 



INSTRUCTIONAL SEQUENCES 
ILLUSTPvATING THREE TYPES OF 
PREPARATORY PROGRESSIONS* 





page 


(5) A sequence Illustrating an 
R-E-P progression 


97 


(6) A sequence Illustrating the use 
of progrebsien Involving a 
d i agrnm 


101 


(7) A sequence Nlustratfng a 
"shaping" progression 
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*TBE ILLUSTRATIVE SEQUEHCES PROVIDEP ARE 
INTENTIONALLY KEF? LEAN. 
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ILLUSTRATIVE SEQUENCE 





page 


(5) A sequence iHustratlng 

c r% t r pi(jijrc3>i on ** 


98 























*7*h5 example provided ie primarily designed tc illustrate 
a recognize- edit-produce sequence; the treatment of the 
coTTponent akilla (treated here altogether) , therefore, 
may be neither the ideal one for the example being used 
nor neeeeaarily the leanest sequence cqppropriate to the 
learning problem at hand. Houever, an R-^E-P sequence 
does make it possible to teach for more of a Sub-^STEP 
at the same time. 
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A. RFCOCNIZE 



A.l 



A. 5 




Thsse two men arc on 

^the same side of the cart 

>C different sides of the cart 

A. 2 Han A in Illustration is 
pushing the cart 

X in a right-hand direction 

in a left-hand direction 

A. 3 Han B in Illustration #1 is 
pushing the cart 

In a right-hand direction 

X in a left-hand direction 

A.i4 




A, 6 



A. 7 




Forces and B arc 

on the se side ov tht box 

X o n different sides of the 
box 

Force A in Illustration #5 
is being appl ied i n 

X a downward direction 

an upward direction 



Q~0 





Which force Is being applied 
on the left-hand side of the 
cart? 

A X B 



This man is applying a forct: 
i n 

a righfhand direction 

X a left-hand direction 



A. 8 Which force in Illustration 
P7 Is being applied In ;j 
left-hand direction? 



X A 



B 



Con t i nued 
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B. EDIT 



(n the following problems, If a ftatcment Is correct, do nothing; if 
incorrect, change it an j ma^ce It correct. 



it is 



B.I 




"A push was apv;lied from the 
left-hand side of the cart-- 
In a left-hand direction/* 

In a ^akt'hayid dlxtction 



B.2 




"These forces are being applied 
in the same d''*ction.'* 



B.3 




'The forces in the abovp illustration are being applied to different 
sides of the cart and are being applied in different directions." 

Thttj CLAe. bexng apptic^d i*^ the ^omc dVicction, to thz 



Cont i nued 
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PRODUCE 



C.l What arc some of the 
directions in which a 
force caii be applied 
to an object? 



Z.2 When the sergeant tells 
recruits to carry their 
own bags, what l^ind of 
force is he telling them 
to apply to the bags? 

A joxct apptitd in an 

ufLOaxd din.Qctl.cn 



C.^ When a sign Instructs 

train passengers to pull 
the emergency cord, what 
is It instructing 
passengers to do? 

To dpptu a dotonunrid f^cxcc 

to it 



C.5 What do we mean by the 
direction of a force? 
Give two contrasting 
examples different from 
the ones used here. 

g'^ctiig.^ a pLL&h ox a putt 

apptied to tkz cbjczt iJi 

to^axd tiiz xlgkt, ttjt, 

<ip, ox doum 



C.3 Cite two different ways 
you might apply a 
right-hand force to a 
table . 

Voa avz p tuh it {jxym 
thd ttjt) ox putt iX 

Uxom .the, x<j^kt) 



If^ 



ILLUSTRATIVE SEQUENCE 





page 


(6) A sequence illustrating a 
progression using a diagram 
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SEE VOLUME '*G** PAGE 89 FOR A 
GENERAL TREATMENT 0 F"^D 1 AGRAMM 1 NG'* 
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[ 




A 



rOuR OIRXCTIONS It ^VHICH A fC*^CE CAN Bf APPirtO TO OBJtCTS 

: — " — ■ 



A 



-A 
> 



Pu^hir^Q to Ihe li^i'^f 
from t^>e Iffl of t*^** C*rt 



A fc-cr to t^C Lin 



&JL ; 

Pus^i i riq to Tf^e 1 1» f t 



A'l urwARD forcr 




P u s ^ i g upw a r d f r cm^ 
be ! c** t box 



A 


DOWMVARD force 




' 1 

1 
\ 






□ 






■^9 dowiw^iro from 




;He box 





r*ort «iif s 



tJt^PLf 



t) 



A fore . e i the r a 
pui^i or a pull, applifd 
in a RIChT-HAND 
di rrct ion 



NOTES; 



J. 
2. 

J. 

S. 
6. 
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Thr force 
can be appJ ied : 

*From the left -hard 
side of the object (a^ 
a PUSH tov^ard the 
RIChT) 

OR 

•From t Jic riqht'hard 
s I Je (as a PULL toward 



/■/ 

Pul Mng to t^e 
from the right of 
c*rt 



I fie 



A force, either a 
pkish or a pullf applied 
in a LCfT-hANO 
d i r e c 1 1 on 



''.he force 
Lan be appl ied; 

• Froi-"' the f i<5h t -hand 
%Tde of the object (Js 
a PJSK tc^ward t')e 
Ltf 1) 

OR 

' F rcOT the leffh^nd 

de {as a PULL toward 
the LffT) 



r 




Pul Nng to the j p f t 
f rori the left of the 
cart 



I 

I 

# 



A force , el ther a 
posh or a pu M , applied 
In an UfWARC 
d f rec t ♦ on 



The force 
can be appl ted : 

•From betow the object 
las a push UP) 
OR 

'F rom above (as a 
pull UP) 




Lifting pu M I ng 
upi^af H from abovo thr 
box X 
. — I 



A 


force, el the' 


a 


pu^h 


or a puM , ppl ied 




in a DOWWWARO 






d irect ion 






The fc^'e 




can be appl leJ 




••From above the object 


las a push DOWN) 






OR 




• •Frorn be low (as a 
















□ 

i 




PuHIng downward from 


below the box 





©■ 



©' 



®0o the cxercfses 
on the next page 



The concept or clasa label appears at the top of the diagrams^ 

Everyday faniliar axarrplp(Q) appear in the top row (each 
cell chould ideally have tvo or more ejonples). 

7).e relevgyit properties ^ vhich exa:^pleCy belonging to the claca 
must hcroe^ appear in the second roi\ 

Irrelevant properties , Dhich axanples belonging to the close 
may have^ appear in the third roD* 

The bottom roi) '^(J'/ be used for nir^cellaneoiiS reasons: additional 
exarrples ^ applications ^ explanations ^ etc. 

Instruct"" on to learner to do exercise problems hcsrd on the 
diagram. 
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A. RECOGNIZE and EDIT 





AFTER READING THE DIAGRAM, YOU MAY REFER TO IT WHILE DOING THE 
FOLLOWING PROBLEMS. 

A, 1 On which side of the objects A,.*^. In which direction are the 
are the following forces being forces being appUed? 
appi led? 

down-to the to the 
above below right left upward ward right left 




f 

□ 




X 










X 










□ 

1 

< 


1 




X 








X 














X 








X 


X 










X 








A. 3 

A 


0 


Correct thic statement if it's wrong; 

**The force was applied on the left in 
rr |- I a left-hand direction,** 

Wii4 apptizd In a nlgkt-kand diAzctcon. 



Continued 
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B. PRODUCE 





DO NOT REFER TO THE DIAGRAM WHILE DOING THESE PROBLEMS. 


B. 1 


What are some of the directions 


B.A 


When a sign Instructs train 




In which a force can be applied 




passengers to pull the 




to an object? 




emergency cord, what is it 




Up, dcKcn, nxqhtf tz{^t 




instructing passengers to do? 








To applij d doi/cmoAd ^oxcz 








to iX. 


B.2 


When the sergeant tells 


B.5 


What do we mean by the 




recrui'.s to carry their own 




direction of a force? Give 




bags, what kind of force 




two contrasting exannples 




is he telling them to apply 




diffe''ent from tH« ones used 




to the bags? 




here . 




A ^oxta applied in cui upi^ciAd 




\)ihtti\tx a. pa6h oK a pull 




dAAZction 




apptizd to th^ object i^ 








tmcuxd tliz KAjght, IHt, up, 








OK dovon 








THE END 


B.3 


Cite two different ways you 








might apply a right-hand 








force to a table. 








Vou can piiAh It [{^fiom tliz 








tzit] ox pall It [f^xom tht 








night) 







ILLUSTRATIVE SEQUENCE 
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(7) A sequence Illustrating 
a shaping sequence 
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^'.^n B IS applying a pushing 

v'jrce to the cart in a 1 eft-hand 
d I rect i on . 

H n A is applying a pushing 

fo/ce to the cart in a >>x^/2>t-han(J 
(if ectcon. 



-I 

r I 



The man is applying a pulling 
force to the cart in a 





A B 

Man A is oi the left side of 
the cart. 

Man B is on the side 
of the cart. 

Both men are applying a ^o-^cc 
tp the caxt in a Xtght-hand 







A 




B 



Arrow A represents a force 
being applied to the box In 
a r i gh t'hand direction. 

Arrow B represents a j$o^ce 
b^ng appiJ^nd tc tlie, dok in 
a lef^t'hand diAdction . 

Arrow B is being applied to 
the ^x.qkt side of the box. 



Man A is applying a poA h<.ng 
force to the cart in a 
njjgkt-hand d^zction . 

Man B is appttjing a patting 
force to the cart in a 

KJjgkt-haind diAzction. 



Cont i nued 
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6, 




Arrow B represents an upward 
force being applied to the 
bottom of a box. 

Arrow A represents an upuJOAd 
force being applied to the 
top of the same box. 




What kind of force is being 
applied to the top of the box? 

A f^o^c^ in a dovc^^^oAd cLuKLction 

What kind of force is being 
applied to the bottom of the 
box? 

A f^on.c^^, in oji urxoan d d/jiecJU-on 



8. 



9. 



10. 




What is the difference between 
what is illustrated in A and 
B? 

In B too joxccJi QIC bcA-ng 
appl>ied x,n a fU'gU.'kand 

6ldc oj tnc box. In A, 
thz two KA^gkt-hand fjo^ccA^ 
a/LC b eying a^ppticji on 
di^f^t^int 6idt6 ofi the, box . 



What is this 
man doing? 




Applijinq a ^o^ce to the. axAt 




What has this man just done? 
Applied a ^ght-hand jo^cc 

to tilC COAX. 



Cont i nued 
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11. What arc sone cf the directions 
in which a force can be appli^id 
to an object? 

Up, dcL^n, f'xght, Lz^t 



\k. When a sign Instructs train 
passengers to pull the 
eme rgency cord , what Is It 
instructing passengers to do? 

To CLpptu a dwmoAd iOKCQ, 
to it 



12. When the sergeant tells 

recruits to carry their own 
bags, what kind of force 
is he telling them to apply 
to the bags? 

A ^oKcz appticd <n Oil upuJaxd 
dixe^ction. 



15- What do we mean by the 

direction of a force? Give 
two contrasting examples 
different from the ones used 
he re . 

appLizd to tht object >c4 
tMoxd the. ^ic^kt, to-it, up, 
0^ doion 



THF END 



13- Cite two different ways you 
might apply a right-hand 
force to a table. 

/ou am puubh it {(^^m the. 
ie.(it] 0^ pall it if^Kom the. 



END OF 
BACKGROUND INFORMAL ION 
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JOB PROCEDURES 





page 


Information soii*'ces to review 


1 10 


Determining how to prepare 
i ns t ruct i ona 1 sequences 


111 


SUMMARY OF PROCEDURES 


112 


Adequacy of preparation 
of instructional materials 


115 


FORM 1.2(1): DEVILOPING 
INSTRUCTIONAL MATERIALS 


115. 116 
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SOURCES OF INFORMATION TO REVIEW 
AND WHAT TO LOOK FOR 



SOURCES OF 
INFORMATION 


! 

FORM G.l il) 


FORM A.5(^) or (H) 


FORM D.2(l) 

FORM D.2(2) 

OUTPUT OF 
Sub-STEPS: I. 1.1 
1.1.2 


CRITERIA 


From: FORM G.I(2) 

'Part IB 

• ^Criterion practice 
problem 

or 

• •Description of 

criterion hehcQ>ijr 

-Part JIB 

• *Preparatory practice 

progression:^ 

'Part III 

• * Plane for behavior 

control 

'Part IV 
• *Media decisions 


From: FORM A. 5(4) 
or (21) 

'Content of task 
analysis 

Identification of: 

/INPUTS 

/ACTIONS 

/OUTPUTS 


Frcfn: FORM D.2(2) 

'Statement of 
criterion objective 

-Statement of 
preparatory objective 

• "Modifip^d 

• 'Unmodified 

From: OVTPUT OF 

Sub'STEP 1.2.2 


'Decision about how 
much to practice: 

• •Component skills 

Whole Sub'STEP 

••Combination of 

Sub-STEPS 

From: OUTPUT OF 

Suli-STEP 1.2.2 


'Decision of order of 
practice of above 

From: FORM D.2(2) 

'Statement of 
objectives for 
students 



ERIC 



1.2.1 

IDENTIFICATION 
MATRIX 



1.2.1 
DECISION 



CONDITIONS 



DETERHINING HOW TO PREPARE INSTRUCTIONAL SE(1UENCES 
APPROPKIATE TO THE SUB-CRITERION BEHAVIOR AT HAND 



Sub-Criterion Behavior 
A 



Sub-Criterion Behavior 
B 



Sub-Crl ierion Behavior 
C 



ACTION 
TO TAKE 



Prepare an inetru at tonal sequence 
J vr each 8ub-<jrxterion behavior that reflecte^ : 

-The content of the euh-ariterion hehaoior as identified in taek 
analysis di^am [FORM A. 5(4)], statement of objectives [FORM 
D.2(l)], and progreseiona selected [FORM G.l(2)] 

-The progressions selected and recorded an FORM G.l(2) 

- Hop) much of the sub-criterion behavior to practice at the same time 
(OUTPUT of Sub-STEP 1.1.2 

-The order parts of sub-criterion behavior should be practiced in 
(OUTPUT of Sub'STEP 1.1.2) 

-Plans for behavior control as identified in: decisions made in 
Sub-STEP G.Z.I; and statement of objectives for students [FORM 
D.2(2)] 



ERLC 
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ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN 
PREPARING INSTRUCTIONAL SEQUENCES 



#1 



#2 



#3 



REVIEW 

a. AI I task analysis 
FORMS A.5(^) or 
(n) associated 
with the sub- 
criterion behavior 

b. Strategy FORM 
G.l(2) 

c. Statement of 
object ives : 
FORM 0.2(1), 
FORM 0.2(2) 

d. Decisions nade in 
Sub-STEPS: 1. 1.1 
and 1.1.2 



IDENTIFY 

Content of the 
sub-criterion 
behavior (type or 
INPUTS, ACTIONS, 
and OUTPUTS) 

Progressions to be 
used 

Plans for behavior 
control 

Medi a to be used 

Decisions about 
hov much and order 
of practice of 
sub-cr i terion 
behavior 



b. 



DEVELOP 

An instructional 
sequence reflecting 
what was Identified 
In #2 

(Where appl Icable) , 
use FORM 1.2(1) 



FORM G.l(2) 



FORM 1.2(1) 



=3 



1 
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STANDARDS 
MATRIX 



ASSESSING THE ADEQUACY OF PROCESS 
OF PREPARING INSTRUCTIONAL SEQUENCES 



PROPERTIES 



RELEVANCE 



COMPLETENESS 



LEANNESS 



CRITERIA 



Inetructional aequence 
ie based on previous 
Sub' STEP: 



'Content identified 

-StJKLtegies selected: 

• ^Progreesions 

• ^BehMior control 

• * Media 

-Order and anount of 
sub-criterton l\ navior 
practiced 



Instructional sequence 
contains : 



-Statement of 
objectives for 
studen ts 

'Behavior control 
fecturec: 

♦ ^Instructions 

• •Attention control- 

ling featiATcs 

••Active practice 

• * Feedback 

'Practice which meets 
alt the learning 
problems involved in 
the sub-criterion 
behavior: 

* ^Component skills 

not already learned 
are practiced 

'Features to nake 
practice reinforcing : 

• ^Interesting 
materials wh^n 
possible 



The instructional 
sequence is prepared 
lean in the interest 
of: 

• ^Efficiency 

* ^Stretching the 

student 

• * Providing a 

systematic basis 
for revising the 
sequence 
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Form 1,2(1) 



DEVELOPING INSTRUCTIONAL MATERIALS 



LESSON 



(SUB- 1 CRITERION BE HA VIC,^ I 



MAXIMUM ASSISTANCE 



INTERMEDIATE ASSISTANCE 



NO ASSISTANCE 



UJ 
M 

Z 

o 




Q 
O 
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Form 1.2(1) 



DEVELOPING INSTRUCTIONAL MATE. RIALS 



LESSON 



(SUB-) CRITERION BE HA VIOR 



MAXIMUM ASSISTANCE 



INTERMEDIATE ASSISTANCE 



NO ASSISTANCE 



ui 

N 
Z 

o 

8 

UJ 
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orml.2(1) 



DEVELOPING INSTRUCTIONAL MATERIALS 



ESSON 



(SUB ) CRITERION BEHA VIOR 



MAXIMUM ASSISTANCE 



INTERMEDfATE ASSISTANCE 



NO ASSISTANCE 



UJ 

Z 

a 
o 
a 

UJ 



o 

Ui 




UJ 

o 

ID 
O 

o 

cc 

CL 
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PREVIEW OF THE NEXT SubSTEP 



YOUR PRODUCT 


Instimctional materials which teach the entire 
criterion behavior. 


WHAT YOU WILL 
WORK FROM 


(1) Instructional materials for each sub-criterion 
behavior. 

(2) Prior decisions about the order of practice. 


WHAT YOU WILL 
DO 


(1) Decide about the number of sub-criterion behaviors 
to be practiced together 

(2) Decide about the order In which sub-criterion 
behaviors will be practiced. 

(3) Program instructional materials linking sub- 
criterion behaviors thereby teaching the entire 
criterion beliavior. 


FORMS YOU WILL 
USE 


None 




n6b 



DESCRIPTION OF Sub-STEP 



INPUT 



An instructional 
sequence for each 
sub-criterion behavior 
+ 

Previous decisions 
about order of 
practice 

IV 



1.2.2 



ACTION 



Prepare instructional 
sequence to chain all 
sub-criterion behaviors 



OUTPUT 



An instructional 
sequence to chain all 
sub-criterion behaviors 
leading to performance 
of the CRITERION 
behavior 

vi 



Job Aid Contents 

CRITERIA FOR 

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE 



-MATRIX: Problems 
i n chai ni ng all 
sub-cri terion 
behaviors ... 119 

-MATRIX: Informa- 
tion needed and 
sources .... 132 


-MATRIX: How many 
sub-cri f^r ion 
behav i ors tc 
treat at same 
time and 

order 133 


-MATRIX: Adequacy 
of sequence for 
chai ning 
sub-cri terion 
behaviors ... 1 35 


SUMMARY OF 

PROCEDURES . . 13^ 



Ke(^uire(i Materials 



COMPLETED MATERIALS 

STEP 


COMPLETED FORMS 

STEP 


BLANK FORMS 


Instructional 
sequences for al 1 sub- 
criterion behaviors 


1.2.1 


FORM 1.2(1) 

(where appropriate) 


1. 2.1 








Collection of forms 
(carried forward) 


I. -1.1 
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Sub- STEP 



1 1.2.2 



INPUT 



An instructional 
sequence for each 
sub-criterion behavior 
+ 

Previous decisions 
about order of 
practice 



JOB DIAGRAM 



ACTION 



Prepare instructional 
'jequence to chain all 
sub-criterion behaviors 



Output 



An instructional 
sequence to chain all 
sub-criterion behaviors 
leading to performance 
of the CRITERION 
behavior 

vi 



-Many sub-criterion 
behav iors 

-Sub-cr i terion 
behaviors are: 




-Deal wi th a smal ler 
number of 
sub-cr 1 terion 
behaviors at the 
same time 


► 


Instructional sequence 

chaining the 
sub-cr 1 terion behaviors 


• • Longer 

• • More complex. 

••More difficult 




-Consider a backward 
order 






i v.a 




v.a 




vl .a 



-Few sub-criterion 
behaviors 

-Sub-cr i terion 
behaviors are: 

• •Shorter 
••Less complex 
••Less difficult 



I v.b 



-Deal wi th a Vargej^ 
number of 
sub-cr i terion 
behaviors at the 
same time 

-Consider a backward 
or forward order 



v.b 



Ins true t lonal 


sequence 


chalni ng 


the 


sub-cr i terion 


behaviors 




vi .b 



BACKGROUND INFORMATION 





page 


Differences in ways to deal with 
sub-criterion behavior and 
criterion behavior 


120, 121 


Decisions about ho* much of and 
order of criterion behavior practice 


122 


How many sub-criterion behaviors 
should be linked at the same time 


123 


Order of linking sub-criterion 
behaviors 


12^4 


Illustrative sequence on chaining 
sub-criterion behaviors 


125 
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DIFFERENCES BETWEEN INSTRUCTIONAL SEQUENCES DEVOTED TO 
SUB-CRITERION BEHAVIORS AND SEQUENCES DEVOTED TO CRITERION BEHAVIORS 



TYPE OF 
BEHAVIOR 
DEALT WITH 


SUB-CRITERION BEHAVIOR 


CRITERION GEHAVIOR 


CRITERIA 


-i4 8ub- criterion behavior may 
consist of: 

--One SubSTEP 

-*Too or more Sub-STEPS 

-An instructional sequence devoted 
to a sub- criterion behavior may 
concentrate on any of the 
fo I looing : 

••Each component skill (within a 
Sub-STEP) treated separately 

••Corrrpanent skills within a 
Sub-STEP treated in combination 

•v4 Sub-STEP treated as a whole 
and by itself 

••Two or more Sub-STEPS treated 
together (if the sub-criterion 
behavior consists of more than 
one Sub-^STEP) 


-A criterion behavior may consist 
of: 

••One sub-criterion behoDicr 

**Tii)o or more sub-criterion 
behaviors 

-An instructional sequence devoted 
to a criterion behavior 
concentrates on: 

••Linking up or relating all the 
sub-criterion behaviors: 

/All at th2 scne tine 

/Piecemeal (by groups of 
sub-criterion behaviors) 
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1.2.2 

IDENTIFICATION 
MATRIX 



ESSILNTIAL DIFFERENCE BETWEEN WHAT IS COVERED 
IN SUB-STEPS 1.2.1 AND 1.2.2 



Sub-STEP 



CRITERIA 



Covered in 
Sub-STEP 1.2.1 



-Each sub" criterion behccoior 
has not yet been learned 

-Sub-STEF 1.2.2 provides for 
teaching procedures for 
developing sequences of each 
sub-criterion behavior 

-A succession of such sequences 
provides the practice ncje-^sary 
for the student to learn all 
the separate sut'- criterion 
behaviors 



Covered In 
Sub-STEP 1.2.2 



-All the sub- criterion behaviors 
have now been learned 

'The learner must now acquire the 
chain that links the 
sub-- criterion behaviors together 



EXAMPLES 



e.g., two sub-criterion BEHAVIORS 
(each cne consisting of one 
Sub-STEP) , each sub-criterion 
behavior taught separately 

-Concept **dAAzctLon o{\ ^oKcz? l6 
taught OA a 6e,paAatz ^^ub-c/ilteAM^on 
bdxaviox 

'Concept **dAAtctA.on of^ movcmznt" l6 
taught oM a ^epoArtte ^ub-cAAXQJvion 
bzhaviox 

n 

e.g., ONE SUB-CRITERION BEHAVIOR 

(consisting of TWO Sub-STEPS 
taught in comb i nat ion) 

-T/ie two concepts [abovz] oaz 
tAc.atcd togcMit^ one. 
^ub'CAAJtQJiion b^havA^ox 



e.g., two sub-criterion behaviors 
are chai ned to make up a 
cr i ter ion behavior 

-In Exajr\ptc ^1 to tht Icf^t, two 
6{ib-cAAJ:^AA^on bdiavionJi uoqaz 
tAtattd 6zpaAatttu b^cau^^ It <oaA 
jwdc^^d that thJj^ t>ua6 KtquJjitd 

-Wow th^f m{L6t be. tinkQ,d and 
intWiQjxitzd 

NOTE: This linking process involves 
a different set of procedures 
than those used in Example 
til. In Example Hi, the two 
were treated together because 
it was assumed that the two 
concepts were not posing so 
difficult a learning problem 
as to require separate 
treatment 
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1.2.2 

IDENTIFICATION 
MATRIX 



TWO 
DECISIONS 



CRITERIA 



TWO DECISIONS THAT HAVE TO BE MADE 
ABOUT PRACTICE OF CRITERION BEHAVIOR 



HOW MUCH 
of criterion behivior 
should be practiced 
at the same time 



'Hau many eub^ criterion behaoiore 
can he chained or linked together 
— at the eame tine 

• *Ti>o at a time 

'•Three or more at a time 



of practice of port^ of 
criterion behavior 



-In what order should each of the 
8ub-criterion behaviors (relative 
to other 8uh^c7*itericn behaviors) 
be given its separate treatment 
(Decision made in Sub-STEP 1.1.2) 

-7n what order should the 
sub-criterion behaviors (in sets 
of two or more) be chained or 
linked together (Decision to be 
made in this Sub-STEP, 1.2.2) 



EXAMPLES 



ERIC 



re: 



e.g . , see page 
concepts of force- and motion 



-ShouJLd tkt concept (f^oA^ce, 

{^oKct, movQjne.nt, dJA^ction 
movvncnt, and baJbxnctd/ ar\batxnc^d 
f^ofiCQM) aJJi ViexU^d CL& 
hixb-cAAJiwion bokavlo^ 6c 
chained'* 

• •In pcuA/i 
6ub'CA<Xe/Uon bekavio^ 
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e.g. , see page 7^ 
re: concepts of force and motion 

-In ujhcut oyidvi 6houJid thz 
6ub-cAJjLvilon behavio^/i (See th^ 
Izit'hand column) be taaghX? 

-In u)fiat oKdoA 6hoiitd tho, 
6{xb-cAUXtxijon bdiavion^ 6e 
chained linked? 



1.2.2 

DECISION 
MATRIX 



DETERMINING HOW MANY SUB-CRITERION BEHAVIORS 
SHOULD 3E LINKED AT THE SAME TIME 



CONDITIONS 



The la rg^r , more complex, or 
rttore i nc Jus i ve 

the sub-criterion behaviors 
involved in criterion behavior 



The smal ler , less complex, or 
less I ncl us J ve 

the sub-criterion behaviors 
involved in criterion behavior 



-Group fewer numbe^a of 
sub-criterion behaviors for 
practice together 

HOWEVER 

-Attempt to group as nany as is 
deemed feasible (i,e,, learners 
can hcD^dlc effectively) 

AND 

-Use cuing techniques to 
facilitate larger groupings , 
e. g. J diag7\2nning 



-Group larger numbers of 
cub -criterion behaviors for 
practice together 

AND 

-Attenpt to group as many as is 
df2ened feasible (i,e,y learners 
can handle effectively) 

AND 

-Use cuing techniques to 
facilitate larger groupings, 
e.g., diagrarming 





e.g., smaller number of 

sub-criterion behaviors to 
be linked at the same time 


e.g., larger number of 

sub-criterion behaviors to 
be linked at the same time 


EXAMPLES 


Sub-criterion behaviors include: {]) identifying the type of problem 
presented as one involving "current" and selecting Ohm's Law as the 
formula; (2) transferring problem numerical values into the formula; 
(3) doing the computations; (k) taking obtained values and using them 
in Selecting resistors offering appropriate resistance. 




at the 6amQ, timz 


-Alt iou^ 6ab-c^UXeAion bpAavion^ 
can be tLnkzd at tixt Aome tAjno, 
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1.2.2 

DtCISION 
MATRIX 



DETERMINING THE ORDER IN WHICH 
SUB-CRITERION BEHAVIORS ARE TO BE CHAINED 



CONO^TIONS 



Prior decision 
In Sub-STEP 1.1.2 

for a FORWAp^D order 
of dealing with Sub-STEPS 



ACTION 
TO TAKE 



'Still consider a backi)ai*d order 
for chaining of euh" criterion 
behaviors 

-The more sub-criterion behaviors 
there are (and, therefore, the 
more difficult the learning of 
the chain) , the more effective 
a backward order nau 



Prior decis ion 
in Sub-STEP 1.1.2 

for a BACKWARD order 
of dealing with Sub-STEPS 



-Develop a sequence in which the 
sub-criterion behaviors are 
linked or chained in a backiyard 
order 
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ILLUSTRATIVE SEQUENCE 





page 


Chaining the concepts 
involved in the examples 
used in Sub-STEP 1.2.1 


126 























o 

ERIC 



125 



The I nstruct Jonal sequence that follows 
illustrates how two separately and 
prevrously taught "KNOWLEDGE DOMAIN" 
sub-criterion behaviors (one Involving 
the concept of "direction of force," 
the other involving the concept "direction 
of movement") are now chained together. 

In general, techniques used for chaining 
Sub-$TE?S [See "progressions" suitable 
for chaining identified in Part MA of 
FORM G.2(2)] are appropriate for chaining 
the two sub-criterion behaviors (or any 
number of sub-criterion behaviors). 
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Chaining Two Sub-Criterion Behaviors 



1. The direction of a force applied 
to an object and the direction 
the object moves are always the 
same . 

If a man appUes ar upward 
force to a briefcase, the 
briefcase will move in an 
upAJoxd cLiAccXion. 



4. What determines the direction 
of movement of any object? 
Give an example . 

T/ie dUAtction oj thz jo^jct 

applied to 4ji 



dinzcJU.cn joKCO. and the, 
duAzction of\ movcjnznt oAe 
thz Aomc 



THE END 



2. What will happen to an 

automobile when the wind hits 
its side with a force applied 
in a right-hand direction? 

It uoWL movz {6uoai4] to thz xlQht 



3. In order to get a stalled 

automob i 1 e mov i ng in reve rse , 
what must a group of men do? 

Kpptij a loKcz to thz coA in thz 

KZvzA&z diAzction 
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The instructional sequence that follows iJlustrates 
how ••PERFORMANCE" sub-cri teflon behaviors, each of 
wh?ch has already been previously learned , are now 
simply chained together so that the learner can now 
perform them all in the correct order (thereby 
exhibiting the CRITERION BEHAVIOR). 



Sub-Criterion Behavior #1 

Sub-Criterion Behavior #2 
Sub-Criterion Behavior #3 

Sub-Criterion Behavior A 



Identifying the type 
of statistic requires! 
to analyze a set of 
data 

Applying the statistic 
to the data collected 

Identifying the 
significance of the 
statistical test 

Interpreting the 
resul ts 



The CRITERION behavior Involves this entire series of 
behaviors . 
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Chaining Sub-Crl teri on Behaviors in a "PERFORMANCE*'' Area 



1. The hypothesis is that there will be a significantly larger score 
after administration of an experimental treatment. 

Given the following distribution of scores on a test: 

Before After 

32 15 

k] 29 

16 14 

17 32 
19 58 
32 i#2 

• • 

• • 

Perform the following steps: 

••Select the appropriate statistic to test the hypothesis 
••Compute that statistic 

••Determine the statistical significance of the result 
••Determine whether the hypothesis has been rejected. 

ANSWER 

-A t to^t lofi difi^eAzncz 4co^c4 could ba oied. 

-A om- tcUtzd toMt tkoutd be oAcd i&intz tkz dlnzcXion of{ thz 

-(The anbvozA and tkz intzApn.eXation vooald bz q^LVZn thd ^tadzrX.) 



Cont i nued 
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Chaining Sub-Criterion Behaviors In a ••PERFORMANCE" Area (Continued) 



2. Test the hypothesis that Group A and Group B do not differ. Here are 
the scores obtair^d for each group: 

A B 

19 05 

19 29 

22 32 

\k Ok 

39 09 




ANSWER 

-A t tz/^t iox unAzlated ^cokqj> should havo. been u4ed. 

-A ^vo->Cactecf toMt thoaZd havt been ptK^onmzd 6incz tho. dJjizcXJ^on 
tilt dif^^QAzncz t^oA not ipzdiilzd, 

-(Thz OMWZA cuid thz intzApxztatCon maid be givzn thz Atudznt.) 

3. Additional problems, each representing either the same or different 
types of •'testlng^^ situations, would be provided. 



NOTE the difference between I terns #1 and #1 Is guided; ffl is not. 
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JOB PROCEDURES 





page 


Infornnation to obtain and sources 
for i t 


132 


Detcrmfnfng how many sub-criterion 
behaviors (and their order) to 
treat at the same time 


133 


SUMMARY OF PROCEDURES 


13^ 


Adequacy of the sequence for 
chaining of alt the sub-criterion 
behaviors 


135 
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1.2.2 

IDENTIFICATION 
MATRIX 



INFORMATION SOURCES TO REVIEW 
AND TYPES OF INFORMATION TO IDENTIFY 



INFORMATION 
SOURCES 



OUTPUT of 
Sub-STEP 1.2.1 



CRITERIA 



'Identification of 
the ntnber of 
3ub~cri tenon 
behaviors comprieing 
the criterion behavior 



FORM G.2(l) 
(Part IIB - 
Progress fons) 

OUTPUT of 
Sub-STEP I.l .1 



^Decieione about 
foroard or backward 
chaining 



OUTPUT of 
Sub-STEP 1.1.2 



^Identification of 
the size or scope of 
each sub-criterion 
behavior 
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1.2.2 

DECISION 
MATRIX 



DETERMINING HOW MANY SUB-CRITERION BEHAVIORS 
TO CHAIN AT THE SAME TIME AND THEIR ORDER 



CONDITIONS 



-There are many sub-cr I ter?on 
behav Jors \ nvol ved In the 
criterion behavior 
+ 

-The Sub-criterion behaviors are 
(one or more of the following): 

• • Longer 

• -More comp lex 

••More difficult (i.e., even 
though already learned, 
proficiency may be marginal*) 



"There are few sub-criterion 
behaviors involved in the 
criterion behavior 

-The sub-criterion behaviors are 
(one or more of the following) 

••Shorter (fewer Sub-STEPS) 

••Less complex 

• •Less d i f f i cul t 



ACTION 
TO TAKE 



'Deal with a amaller number of 
sub- criterion behaviors at the 
same time: 

••Tdo or three at the same time 

* Consider baakvard chaining (even 
if not previously considered) 



-Deal with a larger number of 
sub-criterion behaviors at the 
same time: 

••Three, four^ or more at the 
same tine 

'Consider either forward or 
backward cliaininq 



♦Marginal proficiency can be defined as: (a) performance being more subject to 
forgetting; or (b) requiring more aids or cues. 
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1.2.2 



ILLUSTRATION SUMMARIZING PROCEDURES IN DEVELOr>ING 
PROCEDURES FOR CHAINING SUB-CRITERION BEHAVIORS 



#1 



REVIEW 

a. Output of Sub-STEP: 

1.1.2 

b. Output of Sub-STEP; 

1.2.1 

c. 1 Part 113 of 

FORM G.2(l) 

C.2 Output of Sub-STEP: 
1. 1.1 



#2 



IDENTIFY 

a. SJzc and/or scope 

of each sub-criterion 
bchav lor 

b. Number of 

sub-cr I ter Ion behaviors 
comprising the 
cri terion behavior 

c. Decisions about 
forward or backward 
cha i ni ng 



DEVELOP 

An instructional 
sequence to chain 
the sub-criterion 
behaviors 
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1.2-2 

STANDARDS 
MATRIX 



CRITERIA FOR ASSESSING ADEQUACY OF PROCEDURES 
FOR INSTRUCTIONAL SEQUENCES DESIGNED TO CHAIN SUB-CRITERION BEHAVIORS 



PROPERTIES 



RELEVANCE 



COMPLETENESS 



LEANNESS 



CRITERIA 



'The instTnictional 
sequence chains 
sub-criterion 
behaviors in groups 
of tvo or more based 
on an identification 
of: 

••The number of 
sub-criterion 
behaviors 

••Their length 

••Their corrplexity 

••Their difficulty 



-All the sub-criterion 
behaviors are chained 
to provide an 
instructional sequence 
that provides practice 
in the CRITERIO!^ 
behavior 



'The instructional 
sequence is as lean 
as it can be made 
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STEP 



1.2 



COMPLETION CHECKLIST 



IDENTIFIED 


PERFORMED 


PRODUCED 


FORMS COMPLETED 






An Instructional 


FORM 1.2(1) 






sequence for each 


(where appl Icable) 






sub-crlterlon 








behavior 





1.2.1 



1.2.2 







An instructional 








sequence chaining 








all the 








sub-crlterlon 








behaviors 
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